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is INTRODUCTION 


This test program was performed in response to a request from the Office | 
of Crashworthiness (OCW), National Highway Traffic Safety Administration 
(NHTSA). 


1.1 Purpose 


The objective of this test program was to develop appropriate procedures 
to measure the dynamic response of a three-year-old dummy using 
acceleration measurements. 


2. DISCUSSION 


2.1 Part I - Head Impact Tests 


2.1.1 Test Procedures 


The three-year-old dummy was positioned in an upright sitting position 
with the dummy's back supported by a rigid backstop (Figure 1). To 
position the dummy for impact the lower legs were bent down and the 
dummy's back was placed firmly against the back stop. The lower legs 
were then extended straight out in front of the dummy and two rods 
placed under the legs to hold them in position. The arms were also 
extended straight out in front of the dummy. The forehead was impacted 
at the vertical tangent point in the midsaggital plane, 2.9 inches below 
the top of the head, at a velocity of 7 fps. The face of the test probe 
was vertical at impact (Figures 2 and 3). Details of the test probe are 
shown in Figure 4. A modified accelerometer mount (Figures 5, 6 and 7) 
was installed in the head cavity to reduce the ringing effect which was 
prevalent with the original accelerometer mount. Figure 8 shows a 
typical head impact setup. 


2.2.2 Test Equipment 

Triaxial Accelerometer, Model 7267C, Endevco Corp. 
Accelerometer, Model 7232C, Endevco Corp. 
Computer, Model 6-103, Varian Instruments 
Oscillograph, Model 1858, Honeywell Corp. 


Light Trap, Model 32-37-15, Bausch & Lomb 
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FIGURE 1 


HEAD IMPACT TEST CONFIGURATION 
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FIGURE 2 


HEAD-CHEST IMPACT TEST FRAME, SIDE VIEW 
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Scale: 0.5 inch = 1 foot 
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FIGURE 3 


HEAD-CHEST IMPACT TEST FRAME, FRONT VIEW 
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FIGURE 4 
HEAD-CHEST TEST PROBE 
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Scale: 1 inch = 1 inch 


Dimensions are in inches 
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FIGURE 7 


ACCELEROMETER MOUNT INSTALLATION BOLTS 
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FIGURE 8 
Typical Head Impact Test setup 
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2.2 Part II - Chest Impact Tests 


2.2.1 Test Procedure 


The three-year-old dummy was positioned in an upright sitting position, 
not supported with a backstop (Figures 9 and 10). The chest impact 
points were 10 3/4 and 11 1/4 inches below the top of the head and in 
the midsaggital plane. With the test probe in the free hanging position, 
the dummy was tilted forward until the impact point just touched the 
center of the test probe. In this position the surface of the dummy 's 
chest was paralled to the front face of the test probe. The dummy's 
arms and legs were extended straight out for these tests. The impact 
velocity of the test probe was adjusted to a nominal 10 feet per second. 


2.2.2 Test Equipment 


Triaxial Accelerometer, Model 7267C, Endevco Corp. 
Accelerometer, Model 7232C, Endeveo Corp. 
Computer, Model 620-L-103, Varian Instrument 
Oscillograph, Model 1858, Honeywell Corp. 


Light Trap, Model 32-37-15, Bausch & Lomb 
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FIGURE 9 


CHEST IMPACT TEST CONFIGURATION 
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Typical Chest Impact Test Setup 
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2.3 Part III — Head-Neck Pendulum Impact 


2.3.1 Test Procedure 

The head and neck of the three-year-old dummy was mounted on the Part 
9/2 Head-Neck Pendulum in a manner similar to that used for an adult 
dummy (Figures 11 and 12). A special attachment plate was required for 
the smaller head (Figure 11). The pendulum impacted the 4x4x6 inch 
aluminum Honeycomb with a velocity of 17.25 to 17.5 feet per second. 


High speed film of the impact was taken and analyzed for chordal 
displacement of the neck. | 


2.3.2 Test Equipment 


Triaxial Accelerometer, Model 7267C, Endevco Corp. 
Accelerometer, Model 7232C, Endevco Corp. 

Camera, Model 41-0004, Hycam 400, Red Lake Labs. 
Computer, Model 620-L-103, Varian Instruments | 
acl iegesdhs aisdei 1858, Honeywell Corporation 


Light Trap, Model 32-37-15, Bausch & Lomb 
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INERTIAL PROPERTIES OF PENDULUM 


WITHOUT TEST SPECIMEN. By [/ aCe eae 
WEIGHT 65.2 lbs. ; (Na 
MOMENT OF INERTIA 24.5 LB-FT SEC 
ABOUT PIVOT AXIS | fy wx 
| rs Pivot 
U1 
1 ~ 1-25 


Neck-Pendulum Attachment Plate 


Bolt into 
Neck 32.6 


CG of Pendulum 


Apparatus Without 
Test Specimen 


17.25FP 
Sf 


Aluminum Honeycomb 
62.25 (Hexcell 1.8 lbs/cu. ft.., 


* 6 x.375 Plate (Sharp Edges) 


ee one pees Leading Edge of Neck Must be Alligned with 
Leading Edge ef Pendulum 


Dimensions are in inches 


FIGURE 11 
Head-Neck Pendulum Test Fixture 
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FIGURE 12 
Typical Head-Neck Pendulum Impact 
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2.4 Part IV - Lumbar Spine Flexion Tests 


2.4.1 Test Procedure 


The three-year-old dummy was positioned in an upright position with the 
head, neck, arms and lower legs removed (Figures 13 and 14). The pelvis 
and upper legs were firmly attached to the test table. The force 
required to maintain a deflection rate of 0.5 to 1.5 degrees per second 
was applied to the thorax cavity in the forward direction. Both force 
and deflection were measured throughout the test. At maximum deflection, 
the dummy was released to determine if the lumbar spine would return to 
the initial position. 


2.4.2 Test Equipment 
Force Gauge, Model DPPH-50, Chatillon 


Stop Clock, Model SC-100, Industrial Timer Corp. 
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LUMBAR SPINE TEST CONFIGURATION 
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FIGURE 14 


3. TEST RESULTS 


3.1L Part I - Head Impact Tests 


The data from the head impact tests are summarized in Table 1. The 
computer data are shown in Figures A through L in the Appendix. The 
resultant peak g's from all four dummies ranged from 95.5 to 106.0 g's 
with an average of 101.4 g's. 


All the head impact tests were performed using the new head accelerometer 
mount. Dummy No. 32 consistently gave the lowest average acceleration, 
while dummy No. 31 consistently gave the highest average acceleration. 
Dummies No. 31 and 32 are older than dummies No. 38 and 39 and this 

could account for the difference. 
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TABLE No. 1 
HEAD IMPACT SUMMARY 


Time That Resultant Resultant Acceleration (Peak) 


21 


Acceleration was lst Peak 2nd Peak 

above 50 g's (m.s.) (2's) (g's) 
2.500 105.8 45.4 
2-375 106.0 44.7 
2.500 105.9 45.0 
2.500 95.9 36.2 
2.500 95.5 37.2 
2.500 96.0 38.5 
2-500 100.5 41.1 
2.625 100.8 41.9 
2-625 101.1 41.1 
2621) 103.6 35.0 
2e37) 103.6 34.1 
2.375 102.6 35.2 


3.2 Part IIT - Chest Impact Tests 


The data from the chest impact tests are summarized in Table 2. The 
data sheets are given in Figures M through AN in the Appendix. The 
resultant peak acceleration from all four dummies ranged from 47.6 g's 
to 78.3 g's with an average of 55.95 g's. The time that the resultant 
peak was above 30 g's ranged from 1.500 ms to 2.625 ms with an average 
of 2.135 ms for all four dummies. 


The test was set up so that the center of the test probe impacted the 


chest test point first. Any variation in impact point or impact angle 
caused variation in the data. 
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TABLE 2 
CHEST IMPACT SUMMARY 


Time That Resultant 
Acceleration was 


above 30 g's(m.s.)* 


Dummy § Top of Head to 
No. Impact Point (ins) 


31 10 3/4 = 
31 10 3/4 - 
31 10 3/4 = 
Average 
31 11 1/4 2.0 
31 11 1/4 2.125 
31 11 1/4 2e125 
Average 2.08 
32 10 3/4 15 
32 10 3/4 13.25 
32 10 3/4 1.25 
32 10 3/4 1.25 
32 10 3/4 1.625 
32 10 3/4 Ls. 
32 10 3/4 1e73 
Average 1.45 
32 11 1/4 2.625 
32 11 1/4 2.50 
32 11 1/4 2.125 
Average 2.62 
38 11 1/4 2623 
38 11 1/4 2.375 
38 11 1/4 2.375 
38 11 1/4 3.625 
38 11 1/4 2.375 
38 11 1/4 2.25 
Average 2eo4 
39 11 1/4 Zea . 
39 11 1/4 242) 
39 11 1/4 2.625 
39 11 1/4 2.375 
39 11 1/4 2.375 
39 11 «1/4 (2.375 
Average : 2.42 


* Time does not include 2nd peak 
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Resultant Acceleration (Peak) 


ist Peak (g's) 2nd Peak (g's) 


4 NO 


3.3 Part III - Head/Neck Pendulum Impact Tests 


The chordal displacement data are summarized in Tables 3 and 4. The 
data sheets are given in Figures AO through BB in the appendix. Dummies 
No. 31 and 32 were tested with the original manufacturers accelerometer 
mount, and dummies No. 38 and 39 with the new accelerometer mount bolted 
to the neck and torqued to 10 ft-lbs. 


The maximum angle of rotation for dummies No. 31 and 32 ranged from a 


to 83°. The maximum angle of rotation for dummies No. 38 and 39 ranged 
Oo 
from 7/7 to 88.5. 


From the acceleration-time pulse of the pendulum, the following time 
information is given: 


The T2~-Tl time ranged from 1.500 ms to 2.250 ms for 
all four dummies. 


The T3-T2 time ranged from 18.750 ms to 20.125 ms 
for all four dummies. 


The T4-T3 time ranged from 1.750 ms to 3.875 ms. . 


Figure 15 shows a typical acceleration-time pulse with Tl, T2, T3 and T4 
marked. 
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Run 
No. 


fH WN Ee 


mW Nh Fe 


HEAD/NECK PENDULUM IMPACT TESTS 


Resultant 
Acceleration 


TABLE 3 


T2-T1 


T3-T2 


T4-T3 


(peak g's) : (m.s.) (m.s.) (m.s.) 


1.500 
1.500 
1.500 


1.500 
1.500 
1.500 


1.625 
2.250 
1.750 
1.625 


1.625 
1.625 
1.625 
1.500 


25 


19.500 


19.250 
19.500 


19.750 
19.250 
19.000 


19.000 
18.750 
19.000 
19.000 


19.000 
20.125 
19.625 
19.250 


1.750 


2.250 


2.500 


2.500 
2.000 
2.000 


1.625 
2.125 
1.750 


Ave. Accel. 
T2-T3 (g's) 


26.600 
25.900 
26.100 


26.000 
26.400 
26.400 


26.641 
25.971 
26.287 
27.161 


26.864 


~ 24.747 


25.259 
25.987 


TABLE 4 


HEAD/NECK PENDULUM CHORDAL DISPLACEMENT 


31 


31 


32 


32 


Rotation Time Displacement 
(degrees) (m.s.) (ins) 
0 0 0 
30.0 21 1.98 
60.0 36 4.06 
80.5 59 5.19 
60.0 80 4.34 
30 101 ZG4Z 
0 118 0.27 
0 0 0 
30.0 23 2.55 
60.0 38 4.46 
79.0 64 Jeol 
60.0 87 4.19 
30.0 103 2.48 
0 121 0.17 
0 0 0 
30.0 23 2.25 
60.0 38 4.26 
77.0 62 5.69 
60.0 91 4.26 
30.0 109 Za23 
0 0 0 
0 0 0 
30.0 19 1.87 
60.0 34 3.90 
83.0 58 5.34 
60.0 85 4.04 
30.0 102 2.14 
0 117 0.09 
0 0 0 
30.0 20 1.81 
60.0 34 3.74 
80.0 58 5.28 
60.0 87 4.19 
30.0 107 2.14 
O- 128 0.08 
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TABLE 4 - continued 


HEAD/NECK PENDULUM CHORDAL DISPLACEMENT 


38 


38 


38 


38 
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Run Rotation Time Displacement 
No. (degrees) (m.s.) (ins. ) 
3 0 0 0 

30.0 21 1.93 
60.0 38 4.13 
79.5 64 5.29 
60.0 87 4.13 
30.0 109 1.57 
0 121 0.18 
1 0 0 0 
30.0 22 2.08 
60.0 37 4.20 
81.0 66 5.59 
60.0 92 4.33 
30.0 111i 2.16 
0 126 0.07 
2 0 0 0 
30.0 21 ‘2.05 
60.0 38 4.55 
85.0 67 5.90 
60.0 96 4.31 
30.0 113 2.33 
0 127 0.20 
3 _0 0 0 
30.0 21 2.29 
60.0 36 4.41 
88.0 66 6.01 
60.0 95 4.4/7 
30.0 114 2.10 
0 127 0.13 
4 0 0 0 
30.0 22 2.18 
60.0 36 4.22 
85.0 65 5.94 
60.0 97 4.45 
30.0 115 2.30 
0 LSA. 0.06 


TABLE 4 -— continued 


HEAD-NECK PENDULUM CHORDAL DISPLACEMENT 


Dummy Run Rotation Time Displacement 
No. . Now (degrees) (m.s.) (ins. ) 
39 1 0 0 0 

30.0 21 2.02 
60.0 36 4.21 
82.5 63 5.76 
60.0 95 4.34 
30.0 115 1.90 
0 128 0.13 
39 2 0 0 0 
30.0 22 2.08 
60.0 37 4.34 
85.0 65 cw | 
60.0 92 4.23 
30.0 111 1.83 
0 124 0.08 
39 3 0 0 0 
30.0 22 2432 
60.0 36 4.30 
88.5 64 5.95 
60.0 95 4.35 
30.0 112 2.40 
0 128 0.14 
39 4 0 0 0 
30.0 22 2.36 
60.0 36 4.32 
86.5 64 5c17 
60.0 96 4.07 
30.0 111 2.34 
0 127 0.14 
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Typical Head/Neck Pendulum Acceleration-Time Pulse 
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3.4 Part IV — Lumbar Spine Flexion Tests 


The lumbar spine deflection data are presented in Table 5. Dummies No. 
31 and 32 were flexed to only 40 which required between 57 and 62 
pounds force. Dummies No. 38 and 39 were flexed to 50 which required 
between 79 and 86 pounds. 


Based on the data from Table 5 at a deflection of 40°, dummies No. 38 


and 39 appear to be stiffer, requiring a higher force to reach the 40° 
mark. 
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TABLE 5 


‘LUMBAR SPINE FLEXION TESTS 


Dummy Deflection Run # 1  - Run # 2 Run # 3 
No. (degrees) — (pounds) (pounds) (pounds) 
31 0 | ) 0 0 0 

20 44 | 43 46 
30 50 56 35 
40 62 60 64 
Return to zero degrees 
32 0 | 0 0 0 
20 | 46 47 46 
30 32 D5 31 
40 60 60 5/ 
Return to zero degrees 
38 “0 0 0 0 
20 56 51 55 | 
30 67 64 67 : 
40 15 70 73 
50 79 86 84 
Return to zero degrees 
39 0 0 0 " we &9 
20 70 63 70 
30 78 72 78 
40 83 76 82 
50 83 | 83 83 


Return to zero degrees 
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Based on the data obtained in this test program, it is concluded that: 


1. Acceleration can be used to measure the dynamic response of 
a three-year-old dummy. 


2. The head impact tests, head-neck pendulum tests and the lumbar 
spine flexion tests gave repeatable data. 


35 The chest impact data are inconsistent. Test setup and or test 
probe design appear to be extremely critical. | 


32 


Chest 
Chest 
Chest 
Chest 
Chest 
Chest 
Chest 
Chest 
Chest 
Chest 
Chest 
Chest 
Chest 


Chest 


Impact, 
Impact, 
Impact, 
Impact, 
Impact, 
Impact, 
Impact, 
Impact, 
Impact, 
Impact, 
Impact, 


Impact, 


Impact, 
Impact, 
Impact, 
Impact, 
Impact, 
Impact, 
Impact, 
Impact, 
Impact, 
Impact, 
Impact, 
Impact, 
Tapacts 


Impact, 


Dummy 
Dummy 
Dummy 
Dummy 
Dummy 
Dummy 
Dummy 
Dummy 
Dummy 
Dummy 
Dummy 
Dummy 
Dummy 
Dummy 
Dummy 
Dummy 
Dummy 
Dummy 


Dummy 


_ Dummy 


Dummy 
Dummy 


Dummy 


Dummy 


Dummy 


Dummy 


33 


No. 


APPENDIX INDEX 


No. 31, 
No. 
No. 31, 
32; 
No. 32, 
No. 32, 
No. 38, 
No. 38, 
No. 38, 
No. 39, 
No. 39, 


No. 39, 


oe 


No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 


No. 


31, 
31, 
31, 


31, 


31,_ 


31, 
32, 
B25 
32, 
32, 
32, 


32, 


32; 


32, 


Run 


Run 


Run 


Run 


Run 


- Run 


Run 
Run 
Run 
Run 
Run 
Run 
Run 
Run 
Run 
Run 
Run 
Run 


Run 


“Run 


Run 


Run 


Run 


Run 


Run 


Run 


No. 
No. 
No. 
No. 
No. 
No. 

a 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 
No. 


No. 


BA 


BB 


Chest 
Chest 
Chest 
Chest 
Chest 
Chest 
Chest 
Chest 
Chest 
Chest 
Chest 
Chest 
Chest 


Chest 


APPENDIX INDEX 


Impact, 
Impact, 
Impact, 
Impact, 
Impact, 


Impact, 


‘Impact, 


Impact, 
Impact, 
Impact, 
Impact, 
Impact, 
Impact, 


Impact, 


Dummy No. 


Dummy No. 
Dummy No. 
Dummy No. 
Dummy No. 
Dummy No. 
Dummy No. 
Dummy No. 
Dummy 
Dummy No. 
Dummy No. 
Dummy No. 
Dummy No. 


Dummy No. 


No. . 


Head/Neck Pendulun, 


Head/Neck 


Head/Neck 
Head/Neck 
Head/Neck 
Head/Neck 
Head/Neck 
Head/Neck 
Head/Neck 
Head/Neck 
Head/Neck 
Head/Neck 
Head/Neck 


Head/Neck 


Pendulun, 
Pendulum, 
Pendulum, 
Pendulum, 
Pendulum, 
Pendulun, 
Pendulum, 
Pendulun, 
Pendulum, 
Pendulum, 
Pendulum, 
Pendulun, 


Pendulum, 


Dummy 
Dummy 
Dummy 
Dummy 
Dummy 
Dummy 
Dummy 
Dummy 
Dummy 
Dummy 
Dummy 
Dummy 


Dummy 


Dummy 
34 


39, 


No. 


Run 
Run 
Run 
Run 
Run 
Run 


Run 


Run 


Run 
Run 
Run 
Run 
Run 


Run 


39, 


No. 


10 


Run No. 


Run 
Run 
Run 
Run 
Run 
Run 
Run 
Run 
Run 
Run 
Run 
Run 


Run 


No. 


No. 


No. 


No. 


No. 


No. 


No. 


No. 


No. 


No. 


No. 


No. 


No. 


1 


2 


Ci ws 
co 
| 
) gs 
bad 
i 
Fi i} 
€ lal 
bl 
pi 
_ 
Oo 
Za 
5 
RG 
ro 
H Oy 
2) 
dw ie 
oa, 0 
AS 
cz al 
UE 
oe 3 
vo 
m2) 


+200. 


rae 


TTY 


ee ee 


ae 
on ee oe 


35 


T HiGt 


~ 
ot 


HEAD IMPACT 
TE 


+050. 


+640. 


ee re 


te ienaae eed 


a re ee 


COROS 


ws i 


MILLGI 


rie ee 


TIAE 


LOes AWOUW IW ete OS 


36 


ta 
ag oes Set ese ee i 
Uw . $ | = 
Io | 2 
(Lot 
Ex | | 
= h, nnn 
Fi | 
ivy ! 
hae | | 
- oe See eee 
| | | ;2 
| | "= 
[a 
| | 
_ | 
wn 
faa 
Z 
| o 
=) 
Lu 
th 
} am | 
i ‘ i 
| 
| = 
Lu 
— = 
Oe 
w 
! seat “ 
* a 
i] a WN 
| | ti 
| | = 
| | t ! 
_ Lob ° 
“ . a ” ~= s “ 2 * Ce an} 
fom) Laan) L 08 [a =) © Cr at ira 3 
oo Ww ey Cu 2 mn t Tr) Os o 
cS o 2 ore i 2 oO ran fon Oo “4 
+ + + +b i | | 


HON RWOOW UWE DTeROs 


37 


Ne eaten 


ae 
| 


ee tee EE I 


+g 


HEAT RESULTA 


38 


Hidi- 


HGY 1 Hod t 


HGR? 


RESULTANT ¢ HGR1> OF 


ABUOMOom Ow 
e 8 @ «© © @ @ @ @ 8 
OATAODTA HS 
eo0ocoMmMmo Mw} 
CaDponsnoano 
+eeteeteet 


sete oN 009 nd 
ss *# © @- em § 8 8 ff 
ooeotOK MAI w 
eoo0ocodKomnm 
Oa ooorcanse oS 
+e¢eteettt+ t+ + 


MOMMA UM COMING 
 # ¢ 6 @ £ 2 w 8 @ 8 
CaQoUnoe tN HO 
oanrmoxnYonrnht t+ 
Concoonaoeo 
Soe egte tee te t+ 


AHO Uw wut ol 
a : * a e i | e 9 os Li 
CAgDMKHUAIs US 
GooonNnonwey 
Cormroocen 27900 
ttetttlt +++ 


VUenN Paes on 
t 6 + | ® * e a 8 s “ 
Homo WAI wu 
coocbo thors 
ODSgcdAa4oae 
+e eee ttt + + 


OaDOROOQ700Q 
OvIeNoNoMNa Ww 


WoOdMNodnn ot) 


EoVUOn ew MQW 


mee 2» es eo eh HR ee le 


Foon Umm rTinin 


WHouUNoGmhMdyt 
® . e s : : | @ e : ] 2 
UN teow MOM 
AM ear OOo 
So mwrsaoaon cond 
hehe eet eet 


OMA sf 07 OL Ot 
INN aA i oO 
oOAatUnnaols 
OX2rog 300730 
HHetee ttt 


SaoOTMOAN MO AININ 
evr ee#ess?# * # 6 4 
OxnIN tT ODOO AWN 
OO PMO Drs 
HOHooooeoro 
+$ehttehe tet tet t+ 


ROVNNDOoahG 
THTAOMNKNOMs 
HAUTM Ort Om 


eoocoxscoa se 


teetteet ett 


Vomndmunmowod 
s @ # s t e . a sg e 
CUA death. OO 
Cd wt tr tr et et et et 


‘oovoeso0coSD 


Het eete ete 


eEQroor2oo000 
eNononeonan 
NNO oS UN 
UO th Mo 0 tO 
. s # ' s * « =z #8 
OOM COD cD wt ot 

wt wet ed ee 


POM UN OO 180 
s e s e é a Ld « 3 t | 
INE COU oS at 
Soro nmmwnsonoda 
ODoOeONMFOOD0 
thee te ete et 


RH oN DMM Ahly 
MNNON toons 
oonmroOCcCeoaAaADa 
ooe2cov0o 7700 
+ee eee ete tet 


CONTRO AUDOO 
IN MINOR. tO ot 
So anrnooaoordaa 
eSeocooenteoooso 
ttt ete tet 


ae ft mer ono 
OUVMNVoWt ox TO 
oormeqnte-70 
SoDpeoc0oeo 70 


Ht eet eet 


RAAONONINOM 
eeoer 8 © # # wt 
OO tO DW -wa 
sODOQOoa or oo 
eogqgoaqononaogao 
Hee tteet tet 


Coron vdoerce 
oONaMPoNnonNnaw 
OoUNNoOMmN at 
NMeRMowoDiie 
a e e B s s a i s 2 


et ed red eet et ed eet ot od 


TOM MON uUpot 


CODON th A ADO 
Goanrnoosoac 
omcaoanaoooeTe 
Settee etete 


WU Ald toe MH 
MAMypgohN AUN mh 
COoOmDMoOTOODoO 
Smooovoce da 
+t ttetetttt 


OOP OO tH Adio 


THON HM OAUTO, 


eq manQqoaon rea 
oonoqoced7Toa0o 
HEHEHE HEE HH 


MHoOOoUTNaANOD 


TAUMNHRONUAGK 


eqnonoo0oeo . 


cOoOaOAgMooC090 
tHe teteeeet 


WUUEMUDTH#O 
a s 2 3 ? a a ? i | a 
TOE OOUMANMDW 
QaQHonoorwroaonroa 
ooovoeconoconna 
Settee tetes 


OCosoecooco0se 
oONnesNoNnohon 
Nh oto oQink 
NRO SsWMON Ahm 
2 o a ® . a w t s e 
aQNnrawte UOT 
awe OS CU CI CU OU a 


RD UO AH OOK 
Ss a s s s « 2 t a e 
Ci PON ANN 
SDrAaDmmaoOoDe 
Omar rmrecanrae 
t+teeeeee tte t+ 


ab tiooonaoe 
a e ° id gs td] s a a # 
Ow DOAN 
ADS O mM coae 
ovo eo anroeooanTne 
ttt ttetetis+ 


TIN Dt OBOONnW 
® s a s gs a a e | . 
ORMMNWVAAWW 
eSsOmoonrooanaeo 
Faas me Ke Mowe Tne Eom Km Ene Doe Em 
tHe tetetetetet 


TMHMNAaMoonwn 
s 2. fF 8 8 &© @ 8 @ © 
OOTMNWVAANOW 
HODOOOCAEIT0O 
OoDodaoooosoa 
+e? ttetettte + 


Mtns DOIN ett on 
e © #6 @ &# @ 6b 8 & 
emPin ts cw NP, wo 
MODOC acaqge 
onoanrrcoo0e 
oe Poe eo be 


OOQdodaIoorcaoo 
enononepohn 


COUP PoUINad . 
Ow awrahK How - 


ee 8 8 *# © 4 8 8 8 
WIN Woh MONO ce 
CU OU cs Cob Ca dU) C9 


MOMMAMoUNtS 


TOWN BMW 


eaqnaqone¢cooons 
eaanroo0ers 5a 
Hee eeete tet 


OA OINM Ut MO 
a s Be a e« 8 ff « s 
TNWHA MN DNIDN 
eas ec0eCcono 
omanrencoctrda 
+tEetetttet 


CoOUOn Ot MAO 
es ® ss *# 8 © © 8 8 8 
TION. OI LI oO 
Ea norconr7o 
oom oooc°09o0o 
tt t+ ttt +t t+ 


K@M5orngwOow 
eae .e8 @# #8 * & @ 
INTORN ONIN wo 
oonxnoqn0csseo 
oQanonoq0ooo 
++eettteettst 


THAHACOOUDIN 
« 8 # @ & &@ # @ ff 8 
DTM NOK MII DO 
ao ranqe aae 
Pannmapaooaoe 
t$eteteee ett s+ 


oQoxsxoooceno0a 
OMNonhonoNhownm 
NMMNoOMNKR edn 
NON AN Mowe 
se «8 @#e? # #4 # @ 
ete A OO) tin ow 
10} MM O00) 09 


39 


PNG NG LS BT iS att ac 
Moa Sa Im oS 
Qoeooe 2A mS 
Steet t errr 


eA 6D tr fe et Oo 
Pade Ud ut ok 
AIoomneoonmeg 
Hoornresren 
Heth ttetertt 


eet ee TS TU Cae et OE OO 
Gc 28 = = @© & =» &= © 2 8 
wee Ok 
Loaoceaor7eo mo 
QS2manrnrarsoaas 
te rrtitétttt 


-_ 

fj 

Lait et 009 i WD 

pe a re ee ee 
NP WO BUD Ou vc aor 
Oc o Doda am 

OOo O Soa Oo Oo om 

~rter terete tt + 

W 

= 


etre OOo lS 
Sf a 2 we es es ke ke ke elk 
LS PTS unre od BT wa lt 0 
Leecoascecoa ss 
MICooOcaenrnrmos 
t+Preteeet tt 


Ri> OF 


Yaoorusor7rrag 
GoM cM sN cmon 

Ot Th co Co Pe ce OU 
w AA Mom WOT 00 WT et 
eh oS st est CU OF 
a 8707 SO oP Sor th oor ot 


RESULTA 


CU CS UG Poet Ci wh 
so s f a Zz 8 s = * 
CO Ua uh a 2? 
AtIOODBoOmMMaAS 
MIOIOIIWIe Boo 
sie ie i i i le i aR a 


OU Op sr i sf ee ee OG 
EW OTL WW Wi 
Sooo Do Dm oS 
oe a ee se oom 
Prt tk tor 


900 sb 0 ID Cu fu on i 
2 2 =z : 2 1 3 L 2 s 5 
LOIN 2 Inn ain 
vo ee se 
Mm Do Sel oS 
Httetetett 


WOW To tw 
z 8 ® a 8 s J s z 2 
I 0 Uo WD 6 Wo i 
Oooo DoOoOsoo 
QOeacsce Imo 


tet eteteee 


Ie CIN to a 


* z a a 2 | a * = a 
LWT WT 0 WD a WD WF wR aD 
Ome 28 Sim a& 
Oo OC OOo Mao 
t+$ttetertet 


Qemr ImToo res 
SNSMH aN OAM 
LOM comin Poo ago 
P02 co Oe oct LO ee 
MW woh. oo co 
Werorw d aroarrt 


ET 
ere te ‘ee 


a 
R 
£ 
a 
wi a he. 
t 
= 
F 
* 
a 


eat i Nan a bikes UE al UE esis TE bes 


i 


bs th at 


a Goa More ose LE eek a gw 


tePeeee 


Mm F2 tP a pO OT es 

a a” . s & a 2 a 8 8 
WINS US 9 0 ba 
Io eso ooo oS 
ot Bt eB eB a Be 2 


ee 


ADD ar op 0 
£8 WG OF YT ba eb 09 OF 
Wm On ooo e oo 
Prone Be ae sa ne ee a BE vn ont 
tet tt ttt tt 


“OM. Wa aad 0 sb oo ab ot 


LOU OL oP 0 


Cg ee a 


Phebe hee ete 


x a a s a ga a a s a 


CS  ) 


tet tee eet 


Ome oet ooo 
mh oes om Wm 
COOL WPS co TUE A ct Ou 
cot (Up 9 OG wet Pe 


im weteet OTOP UT 


UU WU Oe 


? iy ¢ ? ' 
ie sal gic Sal oy 


wet Pa EE oe oT 

a a 2 2 e 2 
wae CRG a ye ad 
me eSe ems rs aes Ee 
bebe st 


2 z 


Fa Pa eet POOP Ot 

a a a s & 2 
sets Feb 13 oP LT 
me os os tT 


tebe tt 


Wo ch a hs 
s ] Zz J a a 
wt et OP 
Oolm o o 
oe am ct 


Fcsae! 
t+etteet 


BOR sh gt 

2 es. # a &£ 
wt ee CP ap 
tk 1 ET et 


tebe est 


One on2 & 
fF mm Lome Wo 
UN ce 
OU OO ea PR 

roe & &£ 8 8 
WO f. OD 3 is 
WU Ow a a 


AT T+=004.1 


an 


HEAD INPACT 
“TEST Hice 


Head Impact 


B30 


TTT TTT “TT 

3 ; | 

oe a ae fied Loc} HH a | | 7 | —_ - 

es | | | | 7 | | | 

ps ees S nckows | a Runs _—_ Lo (oe oe ae ae ioe Ge a oer : 
| | Zz S| | Pf ff | 

San a 


| 


{" 


"| 
eed dere ee 
WET TET TT 


ta: 

ER CARMEL, Soe SEAS Seen 
- “ HE 

= 


, ae 


; p = Py PE 
| i ee en eee eee eee oe oan el 
TASC. 
ee i 
| 


eT 
tt i det tt tp ip 


| 
} 
] 


| 
4 


—+— 


— 


| 
= 


on 


. 


el 
Cc 
om 


31, Run No. 2 


watape 
ots 
an 


$a 
a | 
TP 


TIME MILLISECONDS 


Dummy No. 


1 | fo ee a | | i 
_ oe “i : io 7 | = 
7 ca ck: GAA a: RA ea aks: eal | | | 


| oe on 


ae | 
SE tt Ee 
SoC 


ant 


| 

; ; | 

ian : = 
FEEEL ELL 

t t —_ es —_ ss ~~ SS eee 
Oa th wr (2 a “I 
: Fa 1 ‘4 


Rie AWE Ub Ike Tree OL 


4) 


ia 
| 

Ln! 

ras 


a Neh 


of SSG ASO SERRE SR ee 
aaa : 
| | | | 3 
: = 
: i - rl 
1 } Fiaee) 
Pot : 
i i } 
| a 
a 
; 4 


> 
otra ae! 


a oe aan Varner Te ee Be en re re 


HoO5 


¥4 


: 7 im 

: poe = = 

. . 8 " es . aim 

= Co ms ee ca pe = Cat on Ee 
Le ty et Ou vo oo wd tu T 
oS So = a co pet = m o 
+ + + + + | 


Lies AWOOW Sle Tee Os 


HG 


42 


+9030. 


+065 = 


+640. 


a onthaeminenan-‘nsietiidhnmemmennieeatimemmnl dan 


ee ee en 


. 
. . 
. as 
7 . 
me . 
1 Ae ee Semen I Na led fe RS sO rE ar i ae ae 


" o 
cc co 
vid o 
eo oO 
++ 


SUNS WOU We tees 


et ereniaipiy stariiritend ate Ad 


-O4a., 


Hany! 
: c 
| 


43 


M. 

" 
A 
el 
o 


+log. od 


= 


AM 


ONDS 


ons 


. MIiLErSee 
OF & VY AHD 2 AXIS 


A A A at rete Sop 


HEAD RESULTATI 


S 
= 

Lot oO 

co mo 


? iJ a « 8 a e » 
= [we Ca Dae m2 & t pe 
Ww tT au = 8 8) Nt) T fu cx 
wd wt | = on oO Leet com | o 
+ + + + + + + + : 


Ci we 


Hide 


HGRi> OF HG*K1 HOY! HGZi 


¢ 


RESULTANT 


Oo fidn © do co wm 
5 a “ * 2 t t a a e 
Do COUN NS 
MO mDma oli Des ets. 
Seowocrnas 
tebe ee eee 


me Oe Dos a 
Oooo Mo Mu i} 
omaodothr om 
MWSeagsoores 
ais ii ois oie ie ails lis wile ole 


> Col ath A oe a oh 
foe Ea on on a a ae eS 
Oo OS acs Ch is, 
MmIeon7eQqtas 
thee ee tle + + 


Dots Ch] ee A PtP et 
2 2 x a a a a a cd ® 
Bor nmn.ToRMnoot 
Moon santo o 
onrocr0snra 
tte trtrtre tr 


co tl O09 Gs st OG Oe 
“ye 2 & 8 2 2 8 2 ee 
Wao n WH ros 
Some oocorMmaA ay 
OOo SS oD Taso 
+t te ete tr & 


AQIoocmonnmeoant co 
SMNeMN oon en 
WIS OL SLOP co my 
See EN TS OD wet PY 
ets «© 6&6 *£ # &© © EF & 8 


ed oS AS ee 


Oronnor Naw 


€ & s a a i] e s * a 
CPO OME AL 
TE et CFE et cet ee 
BOeIOseoerosm 
SEPP EEE EE TE 


ROAD CGR. 2 co LTS 
a e a td 3 2 t tj x s 
SAO PoADotS 
eG et Met om 
Sam ODB DS Om 
oe 


IN Aww ho Ih 


Mom Ch We tr Lh. 


epee Ct OO et oe 


mS OD SO oe 
Phe ete eet 


wi fers ee Oh roe Ca 
he Cu 3 oh i Cf aP 


Pett tee ee tse 


Wha ho ei 


Toit et 


AO OLS re POD et et ed Co et 
Woonona oore fo 


eth tet eet t 


QBIOSSDOoOrowas 
oN om on om ow 
LP co OU ED Ps, co ed at 
OS We IN CY co CLE 00 
s « ® z 2 a z gE s i 
KOSS, OO 0G Cs cy cy ret rt 
4 ed ye] ot 


SOM GEIS 09 Go PA 7 
TS OG Wa a es Go 
SAOOIOCDo On oS 
es = ee 
htt eee et 


—?f ALom CG et 0 OS 
2 i a B = Li es a Z a 
Pooh ose U3 PA Pe ED os Os et 
comet 5 Ss See Ee 
ot 5 oS eo 
+e eet tert t 


Oe MD wes oh Oo 


MP Cb i i Oo co Og 


SOO OO meres. 
OS Om SDS 


PEE t Ht tees 


RU et er CO a os 
s 8 s 2 e * s 2 td £ 
MPMI CON rt 
MSS or eo Smarr 
x se ee cs 


a ee ee 


OO UA PR eh 
Meet iG to Uo ee 
We oonrmeaaaeS 
Wo oom Gamo 
+t beteeeett 


Soro rT S0NGoo 
MN Oh mL mI mW 
rod dg No Cub LP cee OU 
Led PO ome ACE 
a 5 E s a . es ® es z 
JO CO SUD oN 


te ee eet eet ed eet et ot 


NPM oe 
s a a gs  ] 2 e a " i | 
POPC Noe Oe oe ad 
Co Co Oh et Co 
Io SS aS 
+etteeeeete 


wT Pe OE et oo et 

t a i s a i ® es e a 
W909 OS WO Ps Oh a Te TL 
oOoecearc mms 
fee or a Bove eS oe oe 


+eeetetee ee 


Pt oh os or hs 5 a 00 
Sot CU LG aos oh wet 
Moco ee momo 
SOoOerITOtASO 
ttettrtttettt 


CO OF Ow 0 oD 
OPT MIN DOA et 
Oors to Sis oo 
OSA ono St oS 
ee 


Nee MMOS Aro 
Nig IT oe Dt ea 
Socooncece 
Gocco ween ao 
+*# 74 + +4 +4 ¢ 


Soa o sea nrae 
oCNoNnahonan 
PRG RINK OMIA 
ROO MINA 
s o68 a & t : 2 a t # 
OMe ot ACI 
wt wt UG Cd CU CL Cid CUM 


amir LD ae a Of wt et OF 

s es 8 © @ #*£ 8 m9 & @ 
mown wah Bh 
Fe A ae AS 
eee terre ert 


tb we Pe er ces at 
ene 8s a e@ 
Teeth oe ot Bh P 
Cap wt Ss > 
a= i oe 


ce: to & 
Fete eee 


MwA lM A Mor oh 
Molwre Moh 
Bric DmIAISBeaco 
Hors mA ome oo 
tet-+tettetrtt 


hc 8 XP ei ei et 
' 2 @~ ss © 8 BRB BF 8 
Oo mM woh AA 
Onroad oco 
o> ER a ee ee ee oS 
Pe bteetete 


GIO SOW CO et cet 
PhO WO er a BL 
DKooo oo oc| 
MMA MS os soe S 
Fete eeeete 


MOcorc Ae s00 
OMHonwowwWonoh 
QU WO Ps. mm QUO PN co Og 
OWVnO AM 03 ow 

i | £ R s 8 a ia t gs a 
MP Aso es oo 
CTE TLL OL] TG Ted OL et ee 


WO Py Oh et OU a ei OD 

a * s = ‘a s | s Zz 2 
EO eros PS TT 
am Coe os fo ts ts 
Om lo cme 


ee cite ilies a i es a 


0900 C8 OD <P Cop ren, 
Lh PIG 
So A SS See eS 
moo SiS Soho > 
bp pe fe ep 


OU fof} et CO Os tt et if} 


WO Plo Do Wi) 
BIoOoomo oaoce 


ODM Oewosooo 


Het tetett st 


yen at eb ts C6 ou et 
ees 5s 8s &©s & & @ 8 
MOU cP OG PS 8 a 
Oot Sooo 
ans eae he es os oe es Ce 


beh bh teh tt 


WDM Cit oh ts ah et i OY 


MOT 


= sme Coe ETS ss ee HT te a 


oP bP ob be 


mMooomoocce 
SMoMwoenmomon 
BON cee CUE Ps oe td a 
KU et MB 0S us cL 
2 sg a a a s a = | i 
vot ont CLP ET AP UT WD 


RYDE AM Me OD CO 


45 


WO et Wet Ol et et 
ee ff © eF ke 8 Hw Pk 8 
WOR. NL 8 0% A ace ad 
OnroeramaaSaa ca 
OA Veo a rDo ca 
+erettttettt + 


Nookateto a 
a a a es » 2 s a @ -W 
LO RT. 080 ID wD eu 
ODoeoqooerora 
OmrMopoe wore 
t+eetetett 


UUM OnNnUdosTO a 
oI © «© oe we ow ee es el 
[OPN 1000 10 00 Wo 
LoDsoorTeeo0na 
aoQqoooosoqoacoe 
$+$+etettetetet st + 


rt 

SJ 

WUUHKMATOOMWH 

Te ee sw wee 
wR 1010 1700 50.0 
eoonaqecaaqanaea6 

~+etteeettete te t+ 

Lh 

be Se 


AAMAS FoOOUN.dA 


M 2 «0 we § ek le kk 


OWA NR WWI ww . 
LTosacocsmoocs00o 
ooqoocedoerce 


oe es 


oONnonNnqnonon 
NI NMowvAoine 


sos 2 «= = ae ee 
ROOK sorte hy 
0909 08 0S oot ot fr 


RESULTANT ¢€ HGRi> OF 


Ooonooagooeo. 


OUNN ON o td. 


Clu wo B Ca AD me 


» 8 £ 2 8 #© © ££ #@ # 
OUD UW 0 8 a as 
Oonmme MA Mars 


ume oe 
DWQ 2o coc Ooms & 
+ + 


++etteeet 


OM te OO woso 


10 10 11 6 8 a 


Omnree ro 7rrc. 
OoAOOQaI OIF TO. 


tHe eteeet t 


MOttdh ON too 
WMNN NNN Nl wm 
Qoaoerqoeo0o7r. 
SOVQ_ooeqvd0n70a 
SHE etter tt 


NattTNDARtoS 
s BE e g 2 e a e i a 
4000 19 1 IN 19 1 8 8 
Soseoqnaoc cea sc 
Saoooooeocas 
++$ tt ee + + + + 


NowVtiNGOoAe 


- BW IN IN INI II 


SOOoecec7aIc2906 


OMOoooeoo0o 
hE EERE 


ODOoeosaeooaorse . 


GNOMGNoN TDN 
INN eMINN eon 
RMoDdanmees hs (9 
ee 6 48 8 :8# 8B 8&8 @ 8 @& 
O) tr 8D 1 40 80 KB 0) co oh 
Tote tt ot eh tot 


STEAD Co ere toe OLY 

e * s 2 a S e a a a“ 
OYE ETT kab uk og, 
ym oe ee oe eo eo 
fet meee ee 
a ee ee 


MUU sh tT 0 8) of 60 
a a ® e a * es s » 7 
UT 1 OF 1 eh oe oo OD 
@Omococoaratanmac 
Son maim GSoac 


tHE teeeeet 


AOR th ih COO 
nININININ dt +t OM 
eocaqoorvrea oan 
Soa nanaanannoonrnraga 
teteetettt 


aT DINM 3 INC 


se 8s 2* s&s © 8s mw @ 8 


INI UDI 0 we a 


SmrPMear roO0.. 


oOmA ao Drama & 
Seth ette eee 


SAP OUM on OS 


DOH NHNNN AFH 


eanceoceooTe 


Mma Maooreonao 


t+ett ee ett t 


ODMOAOTFDOoAD 
P2NHmWDoOM al ww 
OMNN eink ot 
co Ce OO 1 et 0 oo 
es s * ® e a cl] +] | es 
Poms MMA Osi 
WS UD G7 UF UD 0D 09 1 oF 


tot 0) Co oT 


nee 8 


COO 05 show 05 


Seo iri 


 e|20an ecoa 


omDOOoOD 


$eHte best: 


ow st fut -4 


Uo rt (ip 
POISON 


Oprmood 


tet eet 


CU Oo COO. 


onaroeaqas 
Ooeaeq da aaa 


tetett 


Seem VION 


‘Wee fm 


Ooscoocrca 
Ts > 


ttt et t+ 


Ono conros 


oNnaWwon 


WN odnn 
CU 09 US etfs, 0% 
s es a a 2 e 
OWT. CC 03 Oh 
Wt WW BD 


=004.7 


AT T 


+#106.9 


AMNAK= 


46 


Ribs 


=T 


HEAR INFACT 
TE. 


“31, Run No. 


Head Impact 


i 
*. 


‘a 


) 


! 


i Peer er 


Dummy No. 


ye eee ee wary ome oye en a FD a See chee) er Shei RR Oe oA SOTEE Chemnee 


* 
. 
* 
evebate age wheat Smita opr Da ieee cere ao es A SL AN pee eo eS a Ce i ented dcnenndababhed Severe RRR SHORE 
1 


nf 


+O 40 
ba9 


ce 
(J (i 
ont 
+ + 


rox AW OO ae Cr RP OL 


aentes Cee OOCED Dee fem Wher rE PEreeEre van rirerT © mem] Eee tereOStEs HOOD NEEM ~ETT! Om DevECeEE EEPOTEN wererre Ome eee eee peepee eee Reh eR Hat tt etl a apeme i- oer in HE ecean 2 mayen Gary] an ecee hes be eae ier oti Ooteeam marveam | Oe tt pela OA Neh tal ahh Le Se A eA apr emeeeET merece 


mecaem epee mueees | ncoees PENTTEEE RERCOEEEE BORE] FTE EENOTTTTE SOT iD ETET eretf a Grete Sep ehihd DONA GORD DeCecen Emeten Meco neers eres “| Ee eee mages vow fe kateantenheatatemn denen OO Be oe tet Abe PECTS AEDES NEN BNE HAb AEE DA SOE EET 


a: 
es nel a aorta ta mila cia eae mk ee 7 ‘ica 3 Re re tera RAN BPE ae ROT Wek ene es : 
| : | 
wished lees oe a Eee SER Sareea ers SES eOn TS (UR! EIT Se ATOeTe eetra Ler VEO mmr (OUMER RENE fer EN: SENNA PRE ER, Meee ees EMER cee SMES Rome! RR eee 
| p) | " 
: : ts 


cm 
a 


-_ Sociale as me 
om) 
a 
wo 
+ 


mel 


aL 
on 
o 
| 


+ as ai Teer 7 

7 TI a on a .aa0 _— 
or a 

| 

| 


| 
bacon _ 


A Cee taiieh Set eee Ah A A TT nen reg ee dre te a 


kee | eee eae ene 
pop 
_ er 
=e an ics eet 

om 

fi aris ayes is ston’ nase ecleistiecnoen wasn ws os eve ‘oucea cas iow) 

eC 

; lt 


Towra i tere Greta raat 'G epee eh etre Berra we ee te 


aa 
= ce eee 


por 


OG 1S 


TIME MILLISECONDS - 


G0d0106 


00 O35 


6 o 
0% ti ww 
4 = 
i i 


HoaAl 


#050. 


+040, 


+020. 


Tl os 


. 
> 
+ 
. 
t 
’ 


+010 


AWIOOM UWe cee os 


+ 
a 
Q | 
! 

| 


| 
+ 
s 


ym 
an? 


mo 
o 


-Oid. 


on 

m 

= 
I 


HGY 


48 


SON AWOOW JWe Te eos 


HGZ1 


49 


oooS 


y 


ey 


a! 


TIME MILL 


RESULTANT OF 


HEAT 


Hid3 


HGY¥f HG2i 


HGX1 


RESULTANT ¢€ HGR1> OF 


wt et CI 0D) OD 7 1 wt 
a ti | S 8 a s : e 2 
ODM O01 Geto 
O20 003 cal 
eqon.oonsAo70 
+t+eettt tte t 


CU mt 4 19 09 oT 0 4 
| a a 4 a a " a * 2 
CoM AM Uomo 
Ooq Karn. to 
onqooeoogc 
+epe tee ttt + 


AMD UO MINOR fo 
rr er ee ee ee ee ee ee 
HORrMAHM Oa 
Oa son(N oir ha 


EeQ000C000 
+ee teh +444 


eet, TUM CIA OR oh 
s 8s «@ #2 ee &© & &© & @ 
eona eo Dpsh onunw 
Saqoermoa Dane 
Honmercrengaa0 
++eeeettetet + 


SaHMoOwoinwda 
e )28 @ ww 8s ere ow 8 8 f 
oe oeaetr Ut niw 
COoODgoMnonva 
oOTVg cco KoFo0 
+rhette tet tet 


Poo ooeoo00ro 
oONs2NToNae nen 
Wodinrowiona tt 
SouirnanN Mow 
on ee | 


Foon nUM Mm TNN 


OPA OAC 
Wt triohdgn tO 
Otters tootkna 
Oomomoocooeg 


ttt beet eet 


TOM OrAWNOGAMG 
td] s 2 e a g 2 , a a 
UN ABA HMHnoaonwwy 
Ot MOU AOA eS 
Conon oT02aa0 
+eteeteetet t+ + 


mit OF CO OS 7) OO CU 
s 8s: a2 #&# 8 ow *# &@ @ © 
RTO tre MaAKA AN 
UrtMeUnronaa 
onmroesacd0o 
$Heteeetet 


Ms COIN UA HH 


SHKMo Monn awn 


Ur tT odaaxnUoa . 


Coaonmoqnreoenaoe 
tHe teee ets 


AtTeUagntord 
. a ® se ® 2 a e g aS 
NPoOMWMAWoUM 
wt et PD tet rt OO +t Qt 
Sane noeoooen 
t$+eeteeette tt 


Coeqooccese 
aN .2Mononaen 
NON oUDNN OAWNN 
UDBNaAK Mo waco 
e «© @ @#Ff 8 8 8 #& 8 
WOK OWAHoone 


v4 4 et vat 


KINDO OOTT 


OOM WIA ® ait 


Om Dpmoroggah. 


o3DTecogocoo0RS 
oe Pot ek a 


Yr YWNUdayeatd * 


PaO hh Wt et tif) th 
Od Door Dom 


CDmooo moose: 


thet ett +- 


MND HAO roo 


* © @ «© © @ w@ oe © 


(959.0 iN Of aem et 


cSOIAMegGntade 
eancogcooo 
Htettee ttt t 


ha OO PU tn 


ee eo we ep ee ee 


0440 17 COLD IS QUI 0) WD 


ODoD.oqoxrnson: 
fon oe Ree on fon Ker Boe Bam oe 
pl ie oe Me a a 


WODMAK ARON 


.-@ i es ss 8 @ @- 8+ 8 s 


“AND 1 COIN ON. 8D 
eangannoceaoc . 
SHEE eeet © 


ooo econ09d0e 
cCMNaNoNnoNnoh 


QHnnodinbnwoa ts 


NAN COUN 


U0 M “PIN OOK fo 


wet ed et ed et et et et 


WH oOURhnntag 
e a a ee a * 8 a a 
MR TiO iS et 
Cmxnoomoagmd 


-2Oso0c0ocoo05no 


He tee tees 


SP OU SPOOR. Por gt tu 


CHOON BOO eat Wet - 


SOc Oocona4 


. SomroococvWess.s 


t+eeeee ee tt 


WIN M CORIO. 19 Os 


CU ON CRD #4 0D 1D et 


eqeonqnocqcovidar 


GCooKreceooga 


te het tees 


UONOEtON oe 


CF OOO St AON wt. 
-eSoonmQqconor 


SOacooneooacso 
tee teteeest 


NUDSKMOT two 


zZ 2 s e.n @ @ 8 es 2 


OtfNRoow-HuUya 


r-ooonmooqooon 


Ooooon0o0cse 
tHE Hee ee tt 


eooecocoooooeo 
OW oOMoNoN OM 
NN ONNNROMdNN 
MRM owWUDNAN (9 
e ¢« «© @ «@ & @ 8 @ B 
AM oanUM Ot 
wot OU CU TU OF CU OY rd Ce 


CNM VOM 
BoP states SI Wo th 
Sorcomoofae 
ODA ooorsone 


the tet tees 


WP OMIT WOO 00 
Ct MWR RI 
SDoOcComoooe 
Qmoseoadaoaaaa 
teeter geet 


TUIOMMN OVD CO - 


COIN NA 
oom rnoo02o0o0aooa 
OI DdDOO2 00900 
HHEtHee eet 


AUR CVINGHNG 
® =» es wpe e@ se wa 
OwWNMTOAN AR win 
BOQ 70CO Oo cocoa a 
SoOrMOogeaIainaa 


bette etest 


WH orOnwywotw a 
s * e a . a ’ s s ij 
owt tO AR wus 
AOOCODOOOO 
OODdeCorm2000 
tee ete ete + + 


Co sooncooem 
CMNOMoNMoMnaW 
OUNMNoOMDN os tu 
oO WnNMNaAn Mo wh 
e 8s ££ 8@ se *® @ 
1D 19 80 str. 09 0 Oh oo cm 
TU CU Go 


Wipes ow so Ui 
i g 2 + e * er e t 
TOMA WO eh of U0 ut 
CaOPrackeca mae 
So .cearecoant 
te teteteetee tt 


Soo OD th OO) mt CC} OD et 
TNOUN WM tin wh 
Oooooccroagac 
HOOoro.oocesoe 
t++¢ttteett tt 


PUNTO OM 4 
se. es se ee we 8 : 8 
TINWVNDIN TIO 
Soooerqocoecao 
Oooveserqo.e0eorcto 
FEE tee ett 


HHUPTKRVDACMH 


sre &© & 8s ew ell 
ttON WN tMNIMNW 
GSoaoeqrearae 
eOosaroaotoanoana 


oc bbe eee eet 


VR OURAN Ww 
tt Oh. OI + + 1940 
eaqccon ooont 
Ooosoncooaeaonac 
$tettet tte et 


eqo0con0co 70 
oONnonPponeNnon 
DN Oth a qinn 
QUO MAK, OF ao 10 OJ CO 


SAHANMMOMOTMNOM OW - 


0 09 09 09 09 OF 090 OF 09 


OW ttl OL tN 
® Ld s ® e e 2 i s a 
BODO tis Bld 
Soo Toot ea0s 
Hor re oseoom 
ter tt ft +t + + 


AR OWO CU + 
BGO RA 0 
OOoosceac0o90n 
2onrreoceao0s 


SHER EHE HEH. 


MUOAaSMM. UA + 
ow a = © 2 2 ee ee Fe eR 
AN 0401010 DN IN. 10 0 
Leo vro0oTr0eTooes 
oaqno0d0ecoosd 
t+ettett et + t+ 


- 


N 
WMO OU. tw 
lt. * = «© © © © «28 © 8 
ROO ODOR AR 
eqeonrorvoo00on 
wMOoocoococe 
Het ete eee tees 
ha 
m 


“HaoOVongateaw 


a ee ee ee ee ee ee ee | 
WAN RAN 
Leoeorm0ocec0es 
gaa vos coca 
Pete tee ee te + 


ZMO OO Por pr tt 


RESULTA 


“ACS UI 09 Ce cece se uD 
AOU wt £9 WD 9 2 
Boorse oomonm 
Omororrcro 
t+e etter tt 


we OF 19 0 ce UT 4 oO OY 
e s Ss e o s 2 i oe = 
WsP Wu DINING 
Wo gnoreese soca a2 
Ioacooe Toni eo 
t+-eetettette t+ t+ + 


“AUNnNMmonnon™M 
i] v s e s Ss e e a e 
Wo DOM NMMIN 
Soomowrorv.csnn 
S200 TPT [2000 2 
+tettteet + + + 


OTNMNMR Hoot 
# e Ld e » s B a s * 
WWOWW WIN NINN 
PAADSOVF COO 
Qorcoq0ccecD0 
de il A i wo i a 


NOKHONMOUEOM 
e s i e 8 ° e @ e # 
40:10 90:00:10 19:10 IN 1D WD 
ego eoon7neoqoe 2 
Sea qgooror roeoT«a 
Peete epenee ee 


oo ncaoocoosa 
OnNnonownaNsam 
DrROMNNOUNN 
MOSVUAINAKR M 
a 2 a * s a td * & e 
OO TIN IN OOM 00 00 
tr riers 


wi Pe at et Mos ce 
a a J s ? a s a « . 
UW a sh eh a WO 
So nro mmo 
MWOMNrMOOMMODM 
t++tettrertt tt 


Tew Oo N 
WL wh xt to It Pod 
Gonoom0cocos 
Monro o7 O04 
op ee a ay 


TAM DDS AMs 


WW TNO re 


. eooeTecornaeon 


CoosoToonoeee 
HEE te tee est 


TOON WWDoOMING 
es * . e BS e * 2 s ® 
NNt tt TN TH 
Wooaooeocoao os 
COO 32 FC OS ea x 
tet tetteeet 


mtoNwWNMoNT 
Win tot tt 
Sayre eo0o0oeaftD 
CVoPeortwoceeoaa 
FEHREH+HE +H Het 


Corco 0c FT00 
ANON SNeNOM 
SQN N oOMNN oa 
SMS WOU GIN fo 
SOomAN MUM OOS DIN 
INOW TID IN Iw InN Ww 


RD 9 Oh a og 
® ts] a a a a 
vo th 
of mm mr 


oOaomaaos 


MH OCD 
oe 7Toce 
ooococex 
+e eet 


Utomo 
2 » e e es e 
UaognrMt 
eCooecoo 
Seoroo 
+$+++ 4 + 


TINOM COM 
UA aa t+ 
SCoanaoo 
OooCcocenm 
+++ ++ + 


eooocae 
oOnonow 
NNO MIAN 
TU COIN AN. Oo) 
4000 PR. 00 CO 
IN WIN 1D WON 


AT T=003.6 


+105.9 


AMAX= 


52 


>T Hidgi 


> 
Sant 


HEAD IMPACT 
TE 


ee tag @ mote mrtterie Mint nt Caneee EE ReT hemi 


7 


| | 


Se Ce a 


we oom epee ante aati eve 


4 — 
ttf 


eres gapecope wancces creel nt: mae stereen pute 
+ 


es: 


ee PTD Pee SNE Sees ore Set ee MO POTT wwe 


me 
ann 


1 


32, Run No. 
| 
| 
| 


chee emer ee er 


Head Impact 
Dummy No. 

| 

| 

| 


ore este tkey ERENT PUTCO MEE) nb reve Re Et Ph Onell AL OL RLS wht ily EN FE RIE RS OI Ne BOOS VON SES NOT SON | Aa Aeeme © OMe eTTe fim mite BE PORTER NET ons oH A Inte vay 4 Msn dt Renna Maven er mee eam SLO ee ET OED NCE OLED SRE = OOPS ial > Ohare sere 
: | 
* 
e 
oo 
‘ 
* 
a 
' 
3 
La 
«: 
} 
mibeaiee @neeme Qaepeme mere eb irererre SetnOe © meee er rei eee EOE F nee: Reee eee emcees eorveers © pabeem ayer! vm GOH GENES FED aLete TTT Grité am amatOErE weereem dennnne. wmrewery ateeem sence | sro eeeme meanest eeacm wor at DASA OTD LC TTT ahh, i ER SE EE NS OA | PARSE wreeeintet tmmiaean OTE RED ETH ihe) AE SD DOTEED wee eTTt Grint me SS al 7 et rere eee 
: : 
st 
’ ; 
ad A 
e 
a 
* 
’ 
, 
* 
. 
* Ps ‘ 
HK 
a at . - ° » 


or oe 
| | 


L. Ke gees bene eee 
ae ae | ears 


90350 


tate HOS ED TN OD eo oe ey errr 


| 
, oo es a aa oe eee ete ea Ate Pe 
a el eae ee eee i. era eves ener 
rr nn : 
ca oe ft 


— 
- 


TIME MILLISECONDS 


GOULS 


oe oe ey erie ceeaksny GareorrD = ee 


on10 


| | p 
ee ce eee ect en nee cob eat fe ee a ee een ee en ee atc en Peis: meen SEA Seeeenen Career F< 
| 8 o 
| AP (are on] 
i eee eee a = 
es ee Gr — re fore Sm GETS enh amet ry EY ae NE UD AD TTY SNE PO ere Ce pe agrees Grae ghee ee ee mercer eee ETE ety een are CHE me Sree tenes mnmaneee oes arereim HON ee et oo CERO cai Grater stan lected caidas asa mee ere woo t 
a " ond] " a » & 
on Cn tf o ce roa c c tc c 
pat w au vT Ce vv tM) a wi 
(Wd ~ wt CS o o o ot 
+ Sad r + i ! | 


HOw] 


53 


INPACT 
TEST Hidi 


HEAD 


HILLISECOHDS 


*O50.. 
i +020. 


A a Co be a Oe he ee 


= 


1 


Hig’ 


34 


ZOHHADAMCTMOOMsS eNO 


+080. 


+060.  } | fof Pt pp ppb 


3030 


-+i60. 


+idgj., 


#120. 


eA os 


+100. 


+050. 


+060. 
+040. 
+020. 


ane teehee arcane ne once ae aerate piper 
« 
ay 
ne ne i 
« 
a 
id . 
. 
bad * 
- 
* . 
. 
» 
ers * 
= oorlae 
. = - 
. 
. = a*s 
- 
gt « + 6 = - 
. oe ° 
* * 
. 
. * . 
DB tt 0 0g bedi = 
Prk- 2%) +e 
tet: 


rer gers: 


9000 ooas 0010 6015 o0e20 


HEAD RESULTANT OF K ¥ AND 2 AXIS 


ee 


40) 41 0 CUO INEM 
2 BS : e ® 6 s L ® « 
QoOowUkK MOnWUN 
HDOoOoOUNKAHNBONRM 
aQooroeooacaqon 
Ete e tte etet 


Hews NS WIN 


ooottaMmtowon 
QDOGONDAANT 
Hooooen.0o 
$eetetetretet 


aUNBAONDOK| 
eww ee «2 86 2 2 8 
Saou tug 
AHoonNMOrnr 
‘ Beooooorveo 
Peete ttle +++ 


Hiodl 


KUMNOWONDS 


HGZ1 


s02 @ @ @ @& 8 » 8 
gooonOMtnrug 
AooQntOnod 
aooonr7oo Teo 
Stee tteeet 


HGV¥1 


AHMVOoOOUnMID 
ene vp # @ we & & # 8 
Dooonmohnw 
GooCOaManawo 
Oooonrnposaeo 
HHt he tet te 


HGAt 


Ooaaqaeno0ceed 
aNnananNnanown 
WoOdNrokhnnKow 
SoOwUdagneARMOW 
mses # @ 2 ee 8 8 FF 


rod ae no? 0 tf Ini 


RESULTANT * HGR1i>? OF 


aRUMOMMo th 


MOP tuo Oi 


onNMOUoartooon 


Onmoesneores 


EERE REET 


QM AMOR TOA 
a : a e * e 8 a 8 i 
HOwWONAMo i OW 
SHOUSmMAo os 
Booodnoo0o00s 


bebe eee tees 


HomnrMocosooevt 
RoONAMEMUN t 
an (AM aria ort 
Oooosoroced 
EEE tEEEETST 


NKWOVHOVON 
a 2 e a s a a e a a 
TOM? Kw tw 
Ue GAM Hofaort 
OeBmooqoooooe 
teetetetettt 


STHMVMNOMNAMH 
ere #@ *© &@ wo & 8 8 
AO AN A CNDNO 
MoMMMUaortaon 
aBaooooooooo 
$e ttttetett 


BFOoOOoOOWeecaoee 
QSponononon 
NM oOUN hk aah 
NOONAN Mow UO 
eater. @ @ @ @ea@ @ 
WD NOD hoa tet 


wt 4 wt wt 


tt CS UD OS 09080 Or 03 
oe e@ ee ee ee 
Rott ot OPO OO CU 
oSoOeaoaacncneeg 
Meaonaonweooe 
te teteeteeett 


NNRAoOMotToOTO 
s a E a es a a a e s 
POM OWN OM + U 
oOonDpoo@eqnosc09se® 
Sa2_oonrnoene0ao 
Sete tetetett 


DWwdt OMA Wah 4 
eae © 3 #» wae fe FF 
AMINA VW MODIN 
ADODDOE0000O 
oHDoOoODeoO000O 


Heteeeettetete 


sO MIN WK DO 
€ e & e a t e i ® @ 
OPTMUNOAAWoO 
HBoooaocn0nr0oe 
ooo0o0o0900o0 
Settee ete tet 


OMwOt TOK MOO 
es» «@ @ & 8s eo 8 r 
TIOTO FORO + 
AAQCOQDOIVOOO 
ooooecccd0dd)} 
+etettttett 


oOonoaqaoanoo0oo 
oONoNnoNhonon 
OuUinwovunnod 
NeKRMOowUay- 
Pe ee ee ee ee ee ed 
UMM TN noon wo 


etetedtet eietetet ctet 


DAUD Unwod 
aPToOoNtUuatw 
Qoaooqood0og0es 
SHOooooorsore 
EEE HEHEHEH 


RwoudttTMinw- 


UMOOKRMNEMUMOD. 


qoaooqon0eeo 
opooooovocea 
eee eteett 


MARA OTN 
s | 2 ® = # ase e 
MUNN INS OO 
oODmooqooooe 
Dooodooo00re 
Settee tte ttt 


PMOADDONRVHO 


eee sn oe te eee 8 
NAKAMOTO UM 
gGooo9geqoeoo 
aooor00000 
ete eteett 


STOOMUNGBONKWM 
MHaogodr se auuyt 
oOpDooAaoqo0000 
onoodwoococre 
HSeeteteeet 


onoodoc09e? 


ononononown 
NN OUNDNRONMMDN. 
RMoOWUGN An 
ee ev ep 8c eee 
OBoornUaniy 
am UANUNaaua 


Mehr Oo Macy 


2 wee ee oe 8 oF ht 
Oe OI COON LD 
Smooaenmocg 
OnmDoosooo0c0s 
$+eteeeetettrtr 


Mw dT KIA wo 
aes #eee ees ® 
0 1 th. 20 WIN 
MmOodoooceo 
Semooocos00ooo 
Hettetetetett 


NoxnwNnNUeawsToORK 
MDAVvOtK.OHOwW 
onodo0oeo0o0eo 
eoDdoooeon00o0o 
Peete tettet 


OUD ODO UD 
ereanseerpeees ¢ 
KR AWOOODON WN 
ooqoo0000eo 
aqneco9goo00oo 
Settee ettt 


TONUVAMONOG 
eax«ee»eeteseeee* * 
RAK TOM MOON 
omoaoocoooeo 
egaqooo0eoooeo 
eetteteetett 


OOooocoeo0oeoeo 
oONnoNnononolN 
eOUNnouwNnod 
OvdoDNAbRvVew 
en er ee er ee 
NMVOKR MDNR a eS 
COs CU cu CU (9 © 


Rod too i 0 1 Ow 
1780 sO WON. 5 0 WE 
Hmoonwon nea 
oDoocanooccea 
teteeeteteteter 


Ret Nowa iw 
INWWOWO RN WIN INO 
eaoooncocos 
DBDoOoodoOoIT00 
eee teetettrt 


WaAtOoanoinem 


Oooooo0osoo 
oOaeonooonoo0oe 
Het tetetet 


DOOR 2h Al CU 
soe2# 8 8 @ @ @ 2 8 8 
NIN Www 00 iw 
aQoa0ocoo0ceo0o 
OHooo0v00ceo 
t$t¢eetFetetet 


WARUVOAnATN UO 


» «eee ¢ @ & Ss 8 8 
ININDWOA OI 1 
oHoooo000aoco 
oOoooern0ones 
eee e444 4+ + 


aoQoo00eoocoe 
oNnoMnoNonohNn 
WNNoUNN oOdMiNnK. 
UOANMAK a0 UD 
e@#eet 8 @ @ w @ * 
aM M TIN OO 
HMO M01 OM 


37 


SHON RT th et 0 
® ® a « e td 2 * 2 s 
ROO IND woo on 
Ooroeoaran0 pa 
OO sac oranon 
++ tt tetee + 


ON KN OMOTN MH 
N00 00 10 10 1010 20 Ww wo 
Socece v7, 00770 
Ot Moo ro 305 
ttre eee ee + 


AON RA O10 08 00 + 
“ 28 © = © © we we ee 
m=? 100 19 1 0 0 oo 
ZFoovo0o0c.on00 
Oo vee ec00°20 
Hehe eee Hen + 


Fa | 

NM 

VORtSNovowN 

a © 6 » «© 6 ws & «© @ 
WWWUIMNMN ww www 

SAOOMoO OTC OCODTON 

Hthteteh eee ye + 

WwW 

a 


RODNAN CINK ain 
KMRennneaeaenea 
900 0 19 1 Wo wD 
Loo rac0npcc0Go 
COoqeooecenrnoesd0 
tet teehe eee y 


Wooeocc.co7a0 
LOoOMnoansononon 
SCMUNNOMNN od 
VINA MO WM DIN 4 

e es 2 a iJ | s a s 2 
FROMDKR SORA 
LOMO Ss erg se 


MH 0-3 COO UI wet 
os «cf ® @© &@ © 8 2 
100 3 WO WO ad UD 8 
AOMmOo Ome a ae 


WIMoSOOCSCoOoO’ 


t+ tee egees 


POM UM OR TID 
a ® e s a 2 « a s eo 
U1 60.0.0. IN In nin 
Co too VrToo50 
ONnoec0 0000 
HFHt tee eee sy 


OBRAHMowwM ins. 


— 881019960 00 IN 1p 6 in 


Coo caooe V7 000D 
Ooeor 707 eo0900 
thet ee eeey 


COBAIN MININW! 
60: 1N 19.020 0 IT IN IN IN 
oOo cceo 7 C0 co0 
Oooo o0c°0 70 
Fett ee eget 


OOM tH On + + 
# @ 2 e 2 s s e gs 
CHWwWwWwWININinin 
So T9990 0COC0290 
OrdcToFT70eo0 
tee tPe eee ye 


OOreorec e090 
CONAN ONOMNONM 
ON OMUNNowink 
ROeSwWdanean oO 
es a 2 a e a 9 2 
Fn 10 O60 R00 Of of 
Trtt tt rte t 


PL sh do ea ty 

s es = = . 5 a e Ld . 
0769 0 09 WO 
ct SS = Gap my o> 
Om rosa mroe woe mem 
$+ eee 


WOR sb OO Cet OO es 


HDNN MM Minin nin 


Orme s AM owma 
OMA aDooco ang 
++t+eeeegy 


wh 30 1) Cd OJ 0 og 


a ® 2 ” ° s e ® i] a. 


IND INI WIN 
SoIPMOooToc0gg 
Oo rooocecdc 


tet +eteeeey 


LDN WO OO OO dc 
s s w s 1 2 a e s a 
ID 1 19 10 1 1 in in in 
eroaceacaca 
na oe eae I eat on I on oot Ko Bom Oo 
t+etteeeeey 


IND UID + cucu du CU dy 
sos t= 8 & 2 @ © @® 8 
NW MMW Minin 
Oooo vwerrcoaa 
Oococvceceoon 
i a a 


SosmonagGGC0 
CMoOPDTNaANeMN 
CQ N oO OUINKRL ew 


ODOUNMNAHRMoOw 


a s e 2 . J J = 8 e ® 
OD te MM t+ I LD 
W309 09 0G WG in ot 


oT 1% ef 
@ s wn as a s 


LI wh ye hg 


MoM NOR, 
UI) th xt 9 es 
Seoaooo 
OD smo D 
+++ ++ 4+ 


Ooorwon 
19 19 1 <b oc) = 
OQooerss 
OMDOOsS 
+$¢ + + + + 


QOOKK +4 
* 8 w +] a s 
NW tt Oa 
Oo0000 
Omoeos 


a oe oe 


OoAn ow 


OM tet 


Oooeos 
Oo roonao 
tee tet 


EemMoOr25 
CONMoNnonN 
INN oN 
MUON tN 
WOM O00 oh 
INTO INL ww 


AT T=004.3 


+095.93 


AMAX= 


= 
a 


i 


HEAD IMPACT 
TEST Hi 


Head Impact 


| 


2 


32, Run No. 


Dummy No. 


tFEO0, 


meres me ey Geet teem tien eae =; cometer aromas Mame thee mth cde — wee | Se shchtaudhenaldhendimnnnaaed ) FMR very Mi ne 


aa a oe 


a ce 


Cd ad 


tu ts 
+ + 
Te Rr et 


a | 


| tr 
| : 


oe ae = 


| 


tOH40. 


ACO Jbik Cre Oe 


ety 


ee mh Ope 2 eer Vee PUTENS eRNaaEy gumedtie Ey Be GET Gertere at: 

: 
‘ 
*. 
e 

Ly 

s 

' 

Ld 
as 

. 


| 
i 
i 
| 
—- 
| 
| 
a 
= 
| 
| 


Er Soren earn ee mene 


i 


3 
. 
. 
° 
ry 
7 
2 
* 
« 
: 
’ 


“EEPPEEEEE 
i PT PTT TT ery 


go 00 


~ TTI 
ee ee podem 


_~ 
PEEECEECE 
a 


0030 


ei 
| 
|---|} — 
| 


| | | | | | 


cmt mtpeme oe ous nasoas esse waconmn meseonen ourvoves oo omer wensenns _ Sn mercer meeeoen meee tes 


i 


EH 
| 
| 
| 


eee 
—_ 


$+} 


| | 
Pane OR le i oa ane qeewrure wammbite panenegen =n etd ema soon a: j 


2 


OAGS 


meis 
c 


—- 
ee 


i i 


eeeneae aaraheendebemt 


TIME FLILLIste 


9010 


ae i 
Y ei 


a or oe 
a oe RES ree 


_— 
| 


tre cc 
( (ui Lr 
Co nil et 
| ! | 


HOA 


29 


eseatinenahanen te dhsmtemecmnaen 


+050. 


+040. 


Lies AUWOOL IWY Te HOZ . 


HOY 1 


60 


ZOReHDAMr MAM eNO 


-6 40 


—-0606 


—~080 


0028 


| 


a tt ore i mt 
Laces reels rtacca eran wine CE Atal 
- are. | . iz | 
— a e 
. 
. oor, ” 
* *. at 
. . 
‘a . . . 
+ 
- oaetees é 
7 “ «,>* 
ore 
. « P60" 
aa] oo 
. La 
. ° 
° . 
ee a a Sema nO ne er ee 
eee 
i 


ade go 
| 

ae 
| 

| 

: 


| 


2 i ee RL 


| 
| 


ee 
ee PE SE A ED RO NG 


| 


rete te 4b Hie merry tr fnadnpep 
AER a me LAE OE Aly ine ee 


eg an 9 8 ttt ty te a A ll ey 3 pr 


Cee peaeneenneentarnea hated onetend Ly Le Hyer 


-UL TAR 


Sted 
“w, 
ta 


ee ts 
HEAD RE: 


oo0os 


Sk + 


62 


Hide 


HGYi HGZi 


HG 


RESULTANT ¢ HGR1i>? OF 


SoouMeHRKKol 
s * 2 8 #* &© # #& @ & 
Mm MH GG et wt MO OY 
OonoxrNPhOKM 
Oqgqoroasogaeocs 
+e ete tit + t+ + 


6 


COOMA + oO a a 
a e 8 a 8 a 2 | a ® 
Ooo MAIKRM +H 
Qonvoonrndtr oh 0. 
eoTro0v0T7°0o0700 
++ tettete tt + + 


oanaoNnMMont 
se i | 5] s a s 5 s + 
Soave tin 
ea qaoonmandgwW 
SonmooDran0ere 
EEE +E HE EH 


Se 
* -@ «2 @ 8 @ #8 soa 
eooovrMmnwa 
OoHoDaonnr7NnON. 
Ooo r.ovT0c0coedo 
HHEt+te tet te + 


GOODAHHA OM at 
es # s s» «6 6 @ @ @ 8 
oOgoeorOowrad¢d 
GQavocodwaanr 
EGoeooocceoon 
Steet tteteett 


eopno00a0cneco0909o 
CONoaNnononon 
WoOUNNoedinn ot 
Eo OUANArK Mow 
ed» FF © @ 8 8 oe 8 le 


re Ot UM C9 1 LD 


HAOMGOtTDWOnM a 
B a 8 es s a a e a e 
0) 03 Qi A PO eee oF 
wee 1 C0 eet tet 
Oooo ceaaS 
t+teetee te tt 


COON O10 te 6G =r mG 
Bs td e |] e e s s a . 
C9 OF 0) 0900 OD uh Oe 
UM Mrmr oe 
Qood0osIo.cos90 
+eteetee tt 


OO NWA A i at fh od 
= s e t s a | @ a a 
~MowW th hw Cd 
FO MOMA aH Ow 
OaDcCeOD T9000 
+eettee++ + + 


wo CU st FM + tt CO 
OV CAKRWNKR ae 
MoO UMocdtaa- 
OgvVoqe so raAac 
te Eee te + + + 


OMAORNOAOWH. 


MAUR DTG Ue oH 


CHiN oran Oo 


‘Ooococo0eo0coeoaao 


HHtthe eet t 


eoqoasqQqgsaqcan ae 
ONoMNMoOMNaNnon 
DN oOMINN ea h 
0 I et NM co 0 OJ CO 
WON WOR OS +t 4 


vt at et ed 


UA CMR AG MOS 
SAUD A De 
SHO Vea ce ga 2c 
Or eocrirecroa 


tee tee teed 


wD a OED mt OO” 


s t «# s s . a s e s 
OM tT Ow HN S 
AQT OODP INDIO 
eqgqooareoocsa 


Het hee eet 


Won (iN s UT eth. 
a » a s e i “ ? s ® 
TI TCT HLH xt 
sAOceacaronoec 
eConacoacsonao 
tte teetetet 


TOOKUHAtKRO 
DRO TORN BOM 
AOVoeocooqcaa 
Sooo ano wnanooao 
SHEteteee eet 


Tent Vt oOohadg 


WOUPUN ORD 
SMOooo0orn0ceedo 
Oa eoqoonaqolalto 
Feet te tees 


e 


OQoRMoeoVDoagnrae 
oNnonNnononon 
eWUnntoudnit od 
Ie (4 540 0 OI Wt 
UMM tI son & 


tet et et tet et et et et 


DORE coo Un 
¥ * ? * 8 i i] s s & 
QUOD. DT oe OF 9 HD 
Coaeeoawoos aan 
eoeoonreoeoaco 
tee tetttets 


Ot AO OM OW +O 
Mm Rd 00 
CoOmToOrBoO0g0go 
Orgoaeanracoceae 
Ft ttteeeerest 


RDA KOON 
2 h6f a ® s a 2 * 2 s 
MO 0 (0.0 19 09 0) Od 
GSOdDDOTEROO0 
COgDSCODFCOC00O 
$tte+et+e +t + + 


MUA UNMaAtoort 


[h—UeHNOWMNNtOs 


eoqoo o0t0eo 
eoq0ce0uT°[o0o°o 
thet eeeeeest 


DOOM TUM aN 
s e# s s» 8 8 ° ® +] 7 
MUM OKIE 09 
eCeSeEoceooce0ooe 
QOo0c ca TeCOCOFAO 
PEt tteeeet 


OODOODCHODO 
eMonanonon 
DNoOMINN ein. 
RM o WO bee KO 
. s s s e s e e e Rr 


DHS aNHAUOOT 


- see C(O td tO 


UO tty AMO IN 
es 8 2 s ft s 2 e s e 
GMwvwsrw OM Yn 
Og ro ADT Oo oo 
ePoocCoO72OO0o 
FEE eee tt 


RONG Mate ON 
a + a 8 e tI] Ld e606 68 
RAVOMUOEDON 
on Rom ee wa eat Be oe oe Be oe | 
om I oA DCeooa0O 
tee teteetet 


MHAMMIN WOUND 


NOR EPMO DOAN 


eosoonooce 
eo 00 9o700000 
a oe ee 


RHP OM +419 MO 
> 3: es ts e®@ @ 8 #8 @ 8 
WON TMNON ON WD 
on 7neo0c7og°0o 
eOovdoe.Tcooo 
$+etttettet tt 


ARTTODAMOM 
s 8s * . e s ese oe a 8 
VOONOMTKOND 
eoo0geooca0e 
oorncosaoo00eo 
Ft teettetst 


OODGeOFOO0900 
eM.sNoNnoMN on 
OM hNoUNn of 
SOVWiMONAKN MOO 
NNINWDUADOHooO 
TU OS OY CU 05 OJ 0 0m 09 


thOUOO ton wt 
i s ii s s s R + e ss 
IN IN Oo OID Ine 
Oona Oa eanaoage 
Oomanrmnranaae 
thet eeeetes 


THO SINR IN i tu 
IN 1D 0 3.04.0 01 1 
oosoqonacoste 
agarcawnera2ae 
HHhe tee tees 


TNIOOKRWebTH 
NM 2 OO win 0 
COosworqgnceo0eo 
oOooocrocreeo0eo 
++tettte tt t+ + 


TIHNOOK UR YO 
a a ee ee 
IN IN 19 wD Wo 1N IN IN 
OoOOe OM ea0S 
OOPMeomoor.o 
t$etettétee ett 


Wt OY C1 NO 09 OVI OO 
a « # & 8 #@ @ 8 & @ 
1910 1 00 0 0 10 1 ID 
Ooooecoreaagao 
QOooeoaceoonro 
H$+ett+tetet+ett 


eaQoococoocodeo 
ono Nnoneonoan 
ON oN Onn 
UDNANR Mow NO 
ae #¢ #2 © es 2 & @ & 
AAO + I1in ow 
C907 07 0909-69 (91.1 


63 


CU A I + 0 400 
s e id e a s a * s e 
A 0 00 80 03 at a wt 0 
' Soe areQrqacoona 
Oro orn raoacoccas 


HEE te eee ee 


Urol om aww hh. 


i e a e e * a e a 
RAN OWN A DUO 
OmMcoooerpae 
Ove oonoro.oce 
+et tet et tt t+ + 


MUO tram PN 0m 
Qo «= # ws ew we we ee 
~AAAN WWW WwW w 
GFoaooreq0o0 900 
onaooocaogaag 
Sete te eette 


4: 


N 

UOTHMM ANON 

Mes ee aan eae fe 
UNO WlIwWW 0 
ooanqoc0o070o0 

reoOoooocoqoon0q 

K+ttertretteit + 

WwW 

a 


HUIMAMa ht wh or 


«© © w wo ew we owe 8 


OWN A so 0 OO - 


Tooooo00e92°7¢ 
eEooc0qooreo7Teo 
t++ettete ttt t+ 


Waaocoeoo0oec0oo 
cComMmonononaon 
SCOUNN@OQNhN ol 
WINAKR Mow 000 in 
rN OOD O47 rt Of) 
H_OOMMO CS ost set 


RESULTA 


OD CO ce Oe OD CC 


Ce ee ee ee 


OUT UD 6000 Oo To oD 
Omeaome none 
AoDaonooToo 


Fett t eee te. 


AM OMOOK + MUM 


8010 19 030 01D 1 1 i 
SoOoeoco 009 


‘Sen roo ron oOo =. 


H+Hetteeteet 


MDAKOMD MO tr UH} 
0 1 10 19 40 2 in 1 6 WD 
Poercrcceo 79090 
orccVd0c0c02a 
tee te tee ett 


MAOMWMdes Dona 
* ., 8» # @ © &# &« 8 # 
40 1D 19 19 3D 0 1 1N 1 in 
eoaoocnrooao 730 
arnro000cec7r09 
teteteee t + + 


NAEDHOOHINGO — 


ae e@ © @ 2» © we se &,y 


VOD 09 bd wt) 00D i 
ooocoascor0 
COOoooenonTro 


FEEDER E SESH. 


Sdooqoorssdo 
OCONoMoMonaM 
NN ONUNKROnlMNtn 
KRMoPWdcaomaw mM 


C9 IN WN OD COO 
totter ret tt tot 


ed a OS at et et OE ot 8 


t es a s td * a iJ es s 
0 Ge 
SPO DmMomacotS 
oxnpcDOocTOoOeS 
teeter teeest 


: ¢ 8 8 ss # 89» 8 @& @& 
U9 6 1 $9 LD 89 ID IN 10 + 
oqo roqnoaocea 
Oo aoanooaaa 


Hehe teehee e te 


tTtHtURM HORNA 
s Ss Li oe 2 | es a e s 
NHMNNNMNNNnww 
Qoovoo00rcncsecoao 
oo 727ooveo7re 
++tteetettttt + 


TTTrTUjAqatae 
68 e8 2 # 8 w# -# @# @ 


WII INI IN IN nw 


QOoonrococos.enc 
PEt tee ee et 


Ot thst Onrse 


NNN NDN WN Ne 


aoa eroaoarooeceo 
“oo roo cecooea 
bette eteeeet 


Ommroocar0 co 
COM sDMNUoNMNoNnenNn 


OOM Noon n od 


SOW OW ROow 
e 2 s a . B es 2 2 8 
Oona UMN TInNIN 
In IW WI IN Win InN 


CO Pe. Us tab dd ar 


tTMHUGOM 
on ooaca 
Sooeccoc ss 
+e ett 


oo coocdc 
QMNoaMnawn 
INK @ QLD RR 
CU OUD et OD 
*#- «@ n s s 4 
WO sO P. 00 09 mh 
DWM LIN 


AT T=004.5 


4095.5 


AMAX= 


64 


= 
Cat bet 


PA 
1G 


HEAD If 
TEST Fi 


3 


Head Impact © 


Dummy No. 


a 
be 


32, Run No. 


; a 


+ 


f 
3 


- 


_ TW 
eer 
E 


i” 


a 

ae 

- = 

a u 


“TLE Era 
== tity I 
| mae | | |. 2 eer 


| 
Cee 


TT 


Ett 


} 
wet Cc 
+ + 


ee UT OD 


raasaiarpipenmcpes TT ee = TT 7 ae 
{jot | Ai | 


ry cs aia i ——— 


ve 
| 


om Omer OFM ere maven beret etreraath veneer de: ore Bere ae: MR mete en Cem ene 


bf 


a es ore eegeese macnn eevee eh pee —— ed 


| 


a 
| 


- 


<4 


L 


' 


on Sas Soe es 


| 
: 


Rd ea re aaa — ania | oT sooty 


a. pete eee ope na 


COOOL ss 


+ 
bi be Cr ht Jbieé& Gree OL 


Es 


—Oo40 


© ore 
| 


—— oo eee meen Games emoce a ee) SD Ge me 


Ce 
fa 
wa 
i 


| | | 
~y Se aaa P en coe ch an a el Pere SE fi Sree eee, § Dear | td 
I Po fT | 
a oe oe a 
a 
wr 
Gr 


L a RR Gl SN DO 


| 

! 

- 

| | 

coe 

ro 
— 


tne, a Gere GennEY copa oe ee eee 


ATLLISE CORDS 


OH 10 
TINE 


on0R 


| | 


Ce 


oypoo 


ot 
tl 


ot 


I 


eek aot ea Saeaneteeeme IE 


HGA1 | 


05: 


| 

| 

a Pt | Se 
Cae a oe ee | 
ot cae nl Sa Oe ae 
Pot | ft fd. 

ae ae ee ee 

Pt tt 


Sige et FPL OUL oie tee OS 


H { ae tn 
| i | ois 
i | | ine 
rT a a ak oa : 

| | | | z 
CCC 


Yu 


66 


Aigo bd bi ete Re OL 


67 


Coat 
a? 


2 RATE 


MILLISECONDS 
“a Y AND 


a 
CF 


ogi 
TIM 
NT 


SULTRE 


HEAD RE: 


o 
oO 
® . 2 2 a ® a oS coma | 
ban an) = at md Le co = m= 
+ ng 2 cc oH t tu o 
wt wt a4 om} = o oO o 
+ + + + + + + 


68 


Hid3 


HGY1 HG2Z1i 


HG&X1 


RESULTANT ¢ HGR1> GF 


SComPonvoalh 
e e« ¢ w os 8 &€ Bee 
8 OS vet vt 09 AN fh ot 
QoOoUGA HK t- 
Qoo0eo0ooc0escss 
+-+tttee te te t+ t+ 


e onincon rane 
se fF @ 8&8 © fF @# fF Ff 
SOUveoW Minty 
QOoOrHHOHM ING 
Soococcopecos 
reranarend arararen 


Sonwvwanranun 
Sorta ta 
SeormF ORM Ot 
HOD praoo0oenrrsds 
$+Heteh ee et 


HoMMwiloanan 
Soonud vt ON 
PeECcooOMN FOO 
Qoononcoocdg 
++ etetee tet + + 


TAM MMO 7H 
ew't es @ « 8 eR 
BSOoowvvwGNn Oa 
OoVowUvaond 
Soogqeqacoedoo 
tt teee ete et 


ecoeaegaqoaeqoon 
asanNnaqnononan 
WOMUMNOMNN od 
ZSVUOMAN TOW 
—“ ses © © 2 © 8@ 8 we 


eee et et TO) tt 1D 


OPIN UU AAO! 
ee @ @ @ ee 8 8 
SHROIUTHOHOS 
MAH raAsore|t 
Po rweeooceao 
HHE Pete tee + 


MroagaeDdNwt ao 
¢ J ee ee @ s 3&3 @ @ 
VNwON CN UHM 
AMM tein OO rt rt 
maanooooc tess 
FRESE Eee tet 


NA DNIKoMMON@w 
e* 28 8s &# @ *¢$ © 8 8B ® 
AUR WOA NOM + 
AMO M NO AO eto 
Noonreoevecos 
++etetetete tet 


oSMNONMNwUuUde 
AGOWON OK uy 
oa gnMEe“KOCOOTKTT 
8Oeooreceoco, 
t+et¢e¢e 4+ 4+ 4 


NOPADAN MA? 


OMDerAVeKNow 


HUM MO sO cet 


DBoowrca0noao 
SHE teehee 


Qoonrcqo00es 
QIHonononon 
DNOAURKNOAININ 
MONK Mow UO 
ss @ @« @ 8 &® © & @ @ 
WON DHA Ot 

wt od od od 


teaesttornus 
s a e a =e ® a 2 a » 
AN AwoOdohwead 
Qon0ce0oxnoas 
CTodsonoaoocrt 
a a 


OCs Gh A eG 
* = @ @ ws & ee © Be 
MW) i139 Mot 
Acoasaroroeooeoxnoornr 
QOonoaoeocoodost.> 
++ttttett +t 


NODOKRAA 00% 
tTHUPTORAHAt 
oonnoroooood 
qQoovcectecoco 
teehee tte ee 


“AOR AAMT POD 
OWTMOMWON HoH 
Ae0o0ce09Hon 
2POOmMCePIIT9000 
FEbhetet eee 


ONVUTODMOMWNN | 


sn 8 @ #8 6 8 8 @.e 
OMOTMOKN Doma 
aeaooooocoidTan 


oOooooeoo°oe. 


Steet tet 


QRoooceds070 
oNononapon 
Oh MNodMNnNon 
WR .M os hl OL) +4 
s s e @ Ss 6 e t a : | 
MUM Mt IN 1 w wh. 
TA 4 ee ed St et et et 


SAN OK OT OS CO ae 


URI Oo cult 
moO aooogoaoonsa 
MmQooooIcaeqeoaoo 
HHtttt thee 


TD ete OK CUI 
* a e # se «a » -e@ i] * 
m4 OOO OU OU oS, 
mOnmIOoBDTO90 
Aono odo ans 
FEtt etter re 


ON OLN CO tt CUD 
HNO TOU tO 
NOouncerdcrdqaodcx 
SOononcncoooocnoc 
HEP et 


HWerPtat Kh On M 
re ee ee ee ee ee | 
AtTOBonds uUMmMwo 
eSoo0oo00sccoao 
2000 CeODO000 
t++teteeete t+ + + 


HAATNAAUMON 


eres #©@#e # 8 8B 
MOORANTOUMN 
S2eooecocsoaae 
EeOCoCcoococago 


tte eee eee 


POMNnmo0o000 
SonVohononhion 
INNOAQDNOMIDNN 
RMOOVMOM AW 
a2 e8e@.8f @ @@ 8 8 @ @ 
MHAqooxnn UAV? 
wm we CUCU CU EO Cul OU 


HAO TIO TOMO 
f a e bd] a t u 8 i] a 
OM) CO 0D 
Ooaroeronmoenaca 
Se oscoaeeococn 
tet et+e eet 


RAR OM Ii 


DOM MwWwO ow 


Qo oI oecen oo 
QWonsoeareda 
++ bet teest 


NOUAHON OWN OH 
 ) a e * a s 2 e e a 
ONTOMOR ON ON 
oOoqrercean.3o2on 
gQgoaooocaooqg 
Steet eree te + 


VONHOTINA H+ 
ese #es Be 8 8 8 8 
QNRTODON ON WO 
eooceacooeoe 
Qoov00c0ecfa°0 
t$++¢ttette t+ 


TUF t HA tga 
ee@eerF ee «8 ®# & @ @ 
VOW MY tTOOOr wv 
SOO f3 CO 0 ec0o 
2oooceeooos 
Pet tteegeees 


eooerceracqge 
eONoNneNnaHhomn 
SUNN eMoN od 
SVUGMIAN Mow 
ses e#8 et 8 #8 B@ & @ @ 
NM WGKA ADHoOs 
M WU OU OCU Ol 0d OO) 09 


_ 


SNohitomh ao 
NOOR. 040 19 1D 0 
SOOamMoOe ono 
COOMeABOOO 
t++¢++e+4+4¢4++4+4+ 4+ 


QITOWOS Mn Mah 
eee #@ @ » 8 BD ef 
VON Bf 019 1960 wo 
QBooacaqonaa 
Ooooooceeoos 
t+++e+tteettt 


AOKnnAOtTDODTOD 
a & @e «= e a es . e 6 
WWWDhh 01D IND wo 
DOoDOCCFOCO 
DBOOGOCCXCCGOO 
ttt ttte eee 


MaePNoerlNnr FON 
eet @ @ © © ewe 
NWO win inine. 
eooqeearaeode 
t+tttttee t+ t 


DANO ntro 
NHWOVRA VMN MIN 
HSHooegcqacooas 
Oooesorieceodao 
Fett tee ete ee 


OoOMoCORD0O0DgS 
epNnonono non 
NNeEAUDNN ONAN 
NOMA MS OO 
re er er ee ee ee 2 ee | 
rT 09 09 1 0 
MOMMMMHIMMmM 


OUMORO MN ~O + 
er,» © we 8 oO ew a 
40 60 0 1980 50° DN 1D 
SOodteroDpoqoea 
MmOoaraaoaocsods 
tee eeetet st 


MOON CO) IN 000 IN 
e a e eens t© ft 8 8& 8 
WOM NINwWwW WINN 
Oonmaorcaono0oF 
ecoono an 0oos 
t+ttetettit st 


OMPTOV OONOK WD 
eo = © «© «© © & @ ee 8 
140 101 10 19 OI 
Loaoovco0cscos 
ecacso000o0o 
t++tettetee tte t+ 


“1 

N. 

UAHONV GUN OO’ 

mn ae e re @ »@ &©@ £ @ @ 8 
0 DO iINi1IIN OO BININ 
cToovTmo0doos 

SOOO Deaoag002 

Kt eteeetettt t 

W 

oy 


AOWO MON UIA 
x * «© @ «anheeet # @ 
190 001.0 10119 00 0 1D 
Looaeseoog000 
oSogo0eeqons 
+H+ttetette et + 


Rid OF 


YS eeaVreq0eoos 
TLeonMmonononomn 

OQNNe dono a 
wna MOOowWM GOIN -4 

»s o » @ 8 © @ @ @& 8 
ENR OORoOoOWtAUM 
ZOOM tttTt 


RESULTA 


UTMACWM LINN. 
t 2 e eo wv 4 td t z a 
UD UD LO WO. iD U9 BLN IN 
Manda CODoOc 
Wownmoaqaamaa 
Hetteee test 


UTOAON tT 
a s t 2s @« 8 8 " e a 
WP 1019 60.10 IN In WN ID 
mMoonrn0ooo0oneens 
Oonrcacoqorosa => 
a ee eee ee 


MUN OO t OI 
IN DIN DLN in INU 
gooovcce0c0c0s 
Sogogoceocoon 
t++etetetetetet + 


MUDanng ders wo 
19 19 1 0 80 In 6p 19 tn 1 
HSovorceceaaqan 
Soo wneqaoqcaaon 
bee eee eet 


OmwoAaono anim 
e s ® = «© 8 8 #¢ € @ 
on pl eR eRe en ee ee en ey 
AWoosacvwaots. 
Soonm0c00 oes 
e+eteteee eet 


aoo0o0qg00g0059 
eENoNneoNnowoh 
NNONMNNROMNEK 


ROOVUODANRY 


xs f 8 *#® 8 &@ @ @ @ 8 
MTiININ ODN OOD 
tte tTt tT st 


Met Ores or ww 
a os i o oh6f # a id s " 
Oo GT i ad oe Be ee oo 
fae BE ves Biel Stes Moc Me bor Be ae 
Dom Tea feo0 
++¢ +++ ¢ 4+ 4 


WiNMrIroo Mm wa 
® . i] sos @ » 2 = 2 a 
IN 1D 1D $31 3 sh a 
oosoconoea rn 
DBOoeroooesce os 
++e+etettertt t 


WN HSE aAnow 
e a a ® «a | 2 2 . a 
INIA ININN In tt 
2MVoOoc Deco Coco 
gooaQeoreon 
HH ette eee t 


WOIMYMMUaooaohh 


1D 19 1 11D 19 19 =F +t. 


IWIoeomawnmeanrneadan 
mMenwveoaqaa 
teehee eeee 


WU MABODOOK 
WD 07 6 18 89 19 Wt 
SBooncosoos 
Ia 50D0e DT COD 
PHtE teh eet t 


Qo00900C cecoOn 


BNoNnonheawnom 
DUNMNOMDN oh 
OOaOieK Mao 
BmanUO oo Fin 
DWP ON ww 


HCO ath. 
a tl] s td * s 
OCA O 0} 
BIOmor 
ooomah 
++ ++4++ 


AMARTH 
tojrtrt od 
Seon n7roe 
Sore Aaa oa 
++¢++4+ 


Oe aUKIN 
TOU Or 
qgooo0ogd 
qoooTwco 
++eett 


NTO et 
s fF @ @ 8 8 
TOU OH 
QoQIo0o0o 
Q2Odoao 
ttt t+ 


NWNWHS 


TMUAGe 


OOoQqooee: 


Qo oeoe 
teet tt 


Qo 0000 
 elNonoin 


Nr odson 
OY 00 mah. 
®« 8s @ @ 8 8 
WOK 20 Tr 
ID US LOD bo 1 


AT T=003.8 


4+096.0 


AlfAXxX= 


70 


Hind 


HEAD IMPACT 
TEST 


Head Impact 


x 


| 


Sas lice acs SaaS ee Bt eRe, ee eae TTT ssi ad RSIEIEE TGIRTEEES VERE VERERREEE SERENE Wee iam team 
CTO a 
a poop ari en Tt aoa ia on la tn A | mee a 

| 


: | 
| 
i 


at de AGL Shree te ERG Ne TE TAO SPOT OT HE OORT ROL TFE TEEOLATE FOE Hy A habe eee de aoe ty 


a 
| 


RY Ad waa DOR Re Oded me alle eeey ee e LESTE © hee! 


PME 


| 
FEE EEE EEL 
| 


aye nosey re or ne 


a ee men rye neers armas va! 
' 
’ 
3 
. 
NE nant tarperingnat | 


! 
. [aeeseen asecest messes meee emvneete rer em merece anes bien eke Mgr te Semone y aeeES! 


! 


| 
{ 
i 
aa 
i | 
2 | 
i 
H 
i 
| 
i 
! 
i 
H 
1 
s 
i 
f 
5 
i 
I 
[ 
F 
t 
j 
H 
} 
i 
i 


| | a : 


i 
| 
petites 
| 
| 
bees nr 
| 
| 
i 
! 
| 
| 
i 
i 


ee 


Om OO EteL BERLE ere etD nEeLerT @ DeTeoE MEMEGOmEE mene sem a | OOO © ttle OME ed me ES Re PE Fy ett T Aas Vinay © here rEPEe) 


r 5 
ry 
: 
Ae prt na SY eT EES Het aT Cen pig me HITT “A Ppa gyn are Ht 
J 
rf 


i 


_ 
=i 
mae 
| 


Oo13 
FILLISECRNDS 


hE 
sel | 


1H syrevem aeneenn menesan murejanrtncen menvesie ueerem mee re mesenam a mova manseitn 


| 
: : 
ae a or on I yf TF 
| | | ! 
a 7 | 
Re: eee SON ee: BO an EE Lif 
¥j i 
| 


ee mente tear men 


i 
| 

| 
are i... ——— Ces op Ree RTO TE 


- 
| 
| 


L 
| 
| 


i 
i 
{ 
5 
| 
} 


Se PS Atel 


| | | 

| *% 4 

eae SAEs HONS TIRE Lee RN See Seat: Sen aw Oe ene 

| | | 

| | | : 

—— “CET | 
at 
| 


| 
a re a 

j 

| 

! 


: 
oe 
| 
| 
SEM: SR Shae ONE) SOOO 
| 
| 
anes arenes 
| 
| 
ae 
| 
| 
| 
| 
| 
a 


Ala", pire, oa oe ah (oe ge 
: 
ars See eeeee eect See 
| 
J 
| 
: omnes 
| 
| 
{ 


oe A + hl Sele teeter 


| 
ie 


pa peeerenees 
| 
| 
| 


Dummy No. 38, Run No. 1 


Renae rs (ee eecenner 
* 
2 een eee 
- : 
. ° -y 
ea 
} 
| 
| aaa Naan 
{ 
i 
1... 


in gee oan kaecaiadd Oa ee ere erie oy 


| 
| 
‘eae 


5 ae ae : 


Ch 

tht gictemn eevaw euros tnestewcnsenn emecen acreee Oe ee ace ave a ee mes cael deere eves | sem ais Sn aos gai ‘ass cola “enn eociges oie Namee! 

a Oe 

Cor ha 
Wi 
~~ 


a A en ee” a a i AE TA I Pe oe Sy oS 


Arete sre ge ae te pe 


: 
car aaa: anes 


ee ¢ 
whens 


2 
7 _ 


a SEAS Drie Oe eee 


aera ar 

| 
| 
| 
| 
- 
} 
i 
| 
$ 
| 
| 
| 
; 
I 
j 
ae 
! 
i 
| 
| 
aa Ronee 
I 
i 
| 
I 
] 
| 
| 
f 
i 
i 
: 


tt. — oe ZF 
Coo a 


eeeievis crite tater emeel re erversin mama: anreny waren mnnegen mest ng 5: eink Sin beep emwes Soe inv awses eambcam akcasiag | EO Ge pe ne EER tte STE Mirah py TT TOUTE OS eee 


Ca Ca Cc Cc or ce s 
we tei {rt vv a vt Gi 

| i La fase ta ce Cut tat) 
+ + + + | | 


eo, 


baa 


Sr OSE et fet eS OO al Lo et Oe ee 


71 


Lidse et ltl eee 


HEAD IMPACT 


TEST H101 


SUN AWOWW We Cee Oe 


13 


ST Higd 


HEAD IMPACT 


TE 


oo 
“FH aa 
Pt td 
Et 
Senn 


| 
¥ 
, 
i 
J 
i 
3 


° 
* % on? ere 
. 7 ve 
. 
- 
-? 
- | oes - seman este etree = oo 


A 
eal 


i i 


=ECOND 


Y AND 2 AXTS 


os 


[ 


~— 5 oe 
ans ees ee | 


TIME MILLI 


G10 
HEAD RESUL@ANT OF 


74 


Hidtl 


HGY1i HG2Zi 


HGAL 


RESULTANT ¢ HGR1I> OF 


Soom Men MM ah 


Mm caw eto am Uy We ab 9 
Bo oeao=at hmm 
Oo Drennan 
eee ete eet t+ 


bec iialec cies aie: 
| s s e a a os ® | 
eyieas Sa on AO 
Dm cD Dopey) TN OF 
ODD Mo 9 Bmp 
7 a i ai 


rte (9 Mh 0h OF 
s s a s L | a a 5 ue 2 
goa oo tk ow Oi 
meso Oo oO HY 
SpaonoeneorIonca 
eee teeter tt 


QrarooomMmisd 
td] s e s a a e s e ? 
DSPoOeomoMmnoarmrm 
SQsoosornWronm 
Oo PmamDmwnwoDAaaa 
ee tee te te t+ t+ 


Sse mw =m om 
Sc me 3 0) 99 OOo 
QpoeroroxKrNAg 
ODoo req ree 
ete et t+ + +4+ + 


Mmnmncaqaioounanps 
SNoMamomow 
LI MWh oo TUIN MN OO 
ONO TU 0 et OD 
a4 2+ £ w 8 © 8&8 @& # 8 8 


rem eet et O00) tI 


Te Cu) Co DT SC DS ct 
a a # ® a a s 2 « ' 
re Oe hos ee SC 
wD wt Cob Od co et me co 
eS) vt oe eT eT me HT Cp 
i i ois is oils a a 


mm egtt CCP om ote ly le eh 
a9 BD O9 ar ee BD 
pape Lian eo oct 


1) us OS. ad he 0 A et 
AD et Th I RL CO Oh ID 
Nf eM fam a oS 
Momo neaSsaaa 
rete tet + t+ 5 i 


Nahonlaal Gata 
? s a a e e a a 
stanton. 
MrsoMOMgocaaa 


ole t ah oi 10 
2 e a ii td t | s g e 
Janeane ane 
MOMmoadutaiqaracd 
OovDarosanroonrcoea 
+eteete tte t+ 


ODmaDnnraroorn 
OmMeMN wm wo Low 
IP. cou Ps oo ME UI. 
ee 
w BRK HOKRQGOn 


st pred eet ad 


QM CO Coot tt td 
wa) oo fue oh ooh oe xi 3 
stm DS Om Doom 
sD Chor om ee | = [att 
HEHEHE HEHE TH 


N07 TUT om sO ee a CO 
8 i s i a es s s a t 
Hak Pad le Oh od LE Ce fs, 
ae ae ee Bae oe eee ae 
DDO oO ragomacnd 
terete Eee ttt 


Min om dsc 
Sat OO mR CUR, 
M~MeMtOOmmoonmecd 
Srnooaorooaee 
HtEteeeetetet 


On > me? os | | 


PIN adh C0909 ts 


Ona VQnrmoonmeao 
Mma Dnsaonmneo 


PEPE EEE HH. 


ADD COLD CU ON At 
O72 OE Pl os 0 et 
WOwnAstOrmoaonmeawo 
VDIOIoonwmcooeg 
+eEEeREE EH + + 


Onomnevoramd 
oOMoNnanreowaeN 
oom. 2 CULM co od 
LD wah Oc 60 0 OD 
OY 09 Ca =f 19 W100 hm 00 


4 ed web ed od ed eet wd ret wt 


tm! th, f., tT. ~a rd mB} yy Cty fenw 


UW th WI wh a i ML ci et 
Da Gm ma OD aS 
Somme a Mam Aco 
$+eeteeee ett 


Snail U3 ah COS 
OPTOON TOR VRS 
OHO Doe DDMOena 
MDo mae naa 
+eetettrettet 


i PoMheqhjo clr 


4 07 1 OF 08 PIR O00 ee 


oOrmo reo ons o. 


OrIoonrcoo naga 
Ett tte tte + 


WMO Dh TP Ho) 
+] e s 2 a a a s . 2 
BK OO 1 ar ho 40 
Onmao roo 270 Qo 
Ormoonrnoescs 
+t+tet++ + - + + 


HOU HOON WM 
a s es ¢ « e s es a 8 
KRTININ Ot ORM 
MDM rononcac 
HoQeoDo oreo maa 
Hettette eee t 


QOdveroragrenreasa 
OMmoMNonowm own 
INN ehh oo os UT. 
Tro cy a SOC et NL OD 
MT foam ee OY OL oh 
wt ee CL OLE OC Cd ed Ca 


NOt Ow Com Cum 
® a v @ es s e a 2 8 
PCO Os TS WD eho woo 
MMOD mom m oe 2 
mes) 


OU. oh 000 hI oo 0 
Dpoa mM eamtoOm 
HO Ma orornma sa 
+-e¢teteeteettt 


OM trKWIOMAO;w 
s e 8 . s « e es’ a a 
Ow oO oo sf Nw so 
WOO rMoornces 
QQ moa nrococacea 
EEE EE KEE + 


DraenoowAQqon 
s 2. #@ 8 @ «© © # # & 
eH MOP WIN WO 040 
Mo nmrmoonocqaooo 
Ooeooeo pes 


tebe et ete tt 


IN tt COCO CA 4th 
sr COs fh 1 0 UD 
Hoerorweooen 
OG Moowae®inoag 
Pete tetttret 


DePoooro res 
Onan onronmaiwn 
> UPI om (Utomo 
Dw CUO UD etfs. 9 cm 
Mio or Ca Mca om 
Cy Cu QU Os cu OU oe CO) 


COON CON ODO m1 
Noo inin io tin en 
DQroe wr a om oS 
Draoamananwaoe 
$eteeeeeeet 


Here eM or hw us 
hm Mh 00 9 0 th et bow) 
Qrneorea To crea2 
Sgr oneavoercoe 
teehee tettet tt 


UUM ten OAR 
= = a 3 L ww . a Ld e 
POI 1 tot 0 
Omnrmonsognroaqonces 
oOnraaroonrond 
tte te tet ett 


AMHWMN AOD AH 
fh PA ce yt sh oa Gt wc LO 
DoOooro.oc eo 
OnmOoonmoeoonraa 
$e teee ttt t+ 


Oreo veoneo 
oNonaMonanm 
INDO OMMD MN wes 
MUD Wa. Cm 1 OI OD 
8 td . s ® * s s " e 
tet CUO CO PUD sO 
OF 09 09 TD DO 


75 


CO OM) ce ca ih Ci ce aD a OD 
a a ® a a e a a * e 
C90) <F U3 bw WO 8 Pt 
Ooooandcoog 
Fen ee Be Be ant me oe a Be om) 
a ee ee 


OS COR OY Ooh co 
0900 eh 10 01 1 1D 
qoonranaeoqoca 
orn oO VF DEO Oo OQ 
tet bhbee tee et 


we TOO) TR. BS Dee TU O39 of hs. 
=> .f © 2» 8s «a et 8 & &£ 8 
“a PTM OM INO win low 
Looesoqovr00eona 
oqTeoeeoercr.0e0e0dcdce 
HEE EEE EE H+ + 


4 

MN 

MrstnNwnteUotn 

T «ws © ws & ee Pe eee 
TMOOPTIN OwOMIN 
oqccoore a7 aogowna 

=sOoaonoaeonrooocne 

sete tte tete terete t + 


~~ (00 0 0 CU od 1 0 
be <6 = e +] a . e a 6 ® = 
If OOO 1 OA 
Leowmonracoeca 
Ovo roerer roo 7 Cc 
+tete eee hte + + 


WOooeoao sea raa 
LeNeMomnNnonom 

@ecqIno rm 2 Ol hs oc 
wINAMw Mow UO -« 
EMD MO Se Swrrt OM 
Z MOF OR ep op ooh eh ot 


RESULTA 


SO Od shot CO. os 


SOP Dh Road alte ad a ud 
eo tn ao A AS 
Qa ara aranmra a 3 = 
eee e eee et 


Wd st CU 00 09 A et oO) 
s + i s a s « s . a 
LOR PAI. 0 8040 8D 0 WO 
oOmeceo 200 co 
Qoorevders900 
oh eb oP oe 


Mot Udinas m+ 
WOT. RIK OO 0D 
goo noeoortooaaec 
oor oanTocToTto 
tet tee eee t 


QUIT 0 Mo 4.0 MU 0) 
WOR AAW 
Oooeoecea oo asa aa 
Onn eosesoa aa 
See teteteet + 


AMMUMO w+ O90 
s 2 2 s 7. #8 e s ®.e 
DAO RRO 
OIaoqonooroecaag 
osasoonoonoago 
+tetttetee tt 


Soorqoocooca 
CNoMoneaN aw 
DMN oman oOo cl th. 
BM ese MAM 


Coe et COT ms Ts a 
Ld 


wt EY et COTS oe a 


AOU UD cosh Wo a eb «bP 
Somme orosceso 


+ 
+ 
+ 
+ 
+ 
+1 
+f 
+Y 


aeMPAMDoeownM 
. s e a . e a e 2 « 
LQID ID sh PWN sh oP 
QorerooCcoO To 
enoceo Toa 70 
ttt rrttt + + 


AMMO Ooooo.wy 


LOIN ID In inin st 
amma onroeoomca 
OQnmma Omagdacs 
teeter eteett 


OMArHDoOOCONWG 
. e ® i es * s 2 s 
O00 WD =f oP OO wot 
eanoecorec0 se 
ODeoOCOIMOCOC2 
t++tttetttt t+ 


OpDrmocworoo.see 
anon sMmernoamn 
Oo ND TWIN om of 
Ow CU CI AK, MH oso 

s 2 a z s « e a +] 8 
OD et MCI M - IN 
W200 8D oo 


wf uo POO U9 ah 


tO 00.0 
ttt tt 
oOnnrnots 
oe saeoaoe 
t+etett 


Toth Crh. 
a * = # s 2 
i i i i i 
monDaocas&4 
eocoaom 
$+ + + + 


STN COOOIN 
otto 
Qoncroa 
2onronmas 
+tetete st 


eo naaoamona 
oMNnonran 
IDM 2 CG Wo PT 
MOI eth 
s s e @ es * 
WO 40 Ps. 0 00 oN 
LOW uu 


AT T=005.1 


#100.5 


AMAA= 


a 


—_ 
- 


HEAD IMPACT 
TEST Ht} 


eeseen Geet aepeur Bree, a atm 
sees © en ever ® an mR erE eel Reeth mi 


ate Ra orema 


ar alec etaceaaleaiacieg 


38, Run No. 2 


Head Impact 


ar OR ree epegieie me wae! | eee 


+ 


Dummy No. 


L 
{ 


t 
an RARE EEE GrECewEE eairTm SHCCUD GErtTEEE weTeet | ree Se ete ote Gee Boer at ence ree arrteaan mance eave! ore GHnemn Sewer ern 


| 


‘em hempoeme satire trabr erent vereenee eee Pee oe es eco 


. t 


Orem SBagten e meets earb Nipt-0-0- acm 2m 0-0-6-amE A-Oe —_—— oie ee ee ee ee rte tated RE BEE ED NOt DISET OMNI TENE FEED) a ME ROT TED ErUTT Te G84 ¢ Cae PUD mE GLO CHW Eversons Sen be | a COTE EEE re eere eS meen meee 


PrPerE eb ti fit) @OR8ESS mOTET LTE int thee © POSTED sou 2 RD eR © HAD EN, NEE TOAD Dh RACED EDO TONE GOVES[ ae OO FOMD a TeTOEES wey et © HET Mae NN TET Seb eie SOLER MPO OO Ue mE wbras SA LetSE irk vee iF. a ee eet mere me y Set er OOP rere yee em Gout em mene Fat ete OP oe reed me _ er ee eT 
b « 
¢ | 
' “| 


CEE eee 
“CECE do 


cn 
a 
ieee 
| oe] 


ek Ler net meeeene mite! -1 wceeeeny pete hha RCSOED REET. STE wht he PAACOEN CCE pore! eer O TOE+ED DECCOED METETIET D Mrs Ke ESLER a Meh Lone DO <y meena GRAAL meLTTET que ean a tye a Oe. 


anea 


T 
peceeeteceeenie 


CER ECEEEEE Ht 
] 


i Ty i il adnan son evn if en ede ent acta 


tty es 


O0 15 
ECONnDS 


s 


E MILLI: 


| +4 4— eee | silica 

= to or oe ee 

COREE 

mee sar cee — eee caer 
a a 


| 
| 
araeaeee! (haemenn nent 


10 
Mm 


R 
I 


| 


2 
T 


a 
Oe ne eed 


. 
warren 00 meee tvs vom esac shame hee OO a we Pe Come oeED teeth 
: j 
. 

° 
1 * 
t a . 

+ 
. 
. 


- | [ttt +4 _ + 


+ + + 


! 
| 
| 


t iepassmand 


ano Ti 


tr 


meres cette eaceceee emgebent cumapeen: quay sem ttre ane an ered Gascony make drihes+e Galen errr 


1000 


acco] 
q 
~080 
“120. 
-160., 


rokKe OWOCM We Cr Aon 


77 


HEALD IMPACT 
TEST Ht0z2 


o 
rt 
© 


Tis > AWOUOW Wwe eheor 


+050. 
+0: 


G020 


| 
C005 


HGY1! 


0000 


~O040., 


78 


: | 


“FT Td a a a | z 
Saal 
| | 


HEAD IMPACT 


TEST Hite 


3 


SECONDS 


UNH Siw Old kia ore 


79 


INPACT 
TEST Hide 


HEAD 


| 


srrenrmror ntttattttntanooewern ap 


0005 
RE 


HEAT 


Ho00 


so 
: ae | bet 
| | = 
! OER amen (es oe 
ieee (aa hea eae 
es | , 
| an Pe 
! | : a ni 
Seer) epee Gc YO = 
ver | Peis 2 
| ae Joae 
| oe tt 
i Oe eae wd Oo 
| ‘, . m Of 
| na | | = 
He = | jo tlin 
| | 
a 
om 2. 
Ai. i < 
im nS 
erie rE owned 
=e 
| a 


80 


Hide 


HGY¥L HG2i 


HGX1 


ULTAHT € HGR1) OF 


—~*, 
> 


RE 


wsepet co co ys 0) 
* e s a a . s e w * 
Dona oo wor 
rove one Eee Boe Be Bo RE 
DOorrneom oD 
tee tet t+ t]t + 


Se ee ~ 
e R e «* 2 " a es @ 
Ssacaoocokone 
BOomDom oa CG Wh 
DWOAIDBoaeroos 
ih hf et tre 


ed eet DD wt et 9 0 OD et 
es 2 e8e# » ® #8, 8 FF & 8 
Hoooo.onrnn 
Sowreoo sudan 
Hoonraox.r7aqos 
Eee tet e+e + 


eet et © 1D fs 7m 


HOooWooamMeaNi a 


SIooagvaIeoon. a 


SIooraonamcq- 
bette et tees 


ete Ht Om 0 oO 
e e a 3 e e s e e 
 BooroeonNud 
QOoonroonsYa 
sSonoqea7eor 
+e eette t+ t+ + 


Moa rooc0ceaeq 
SNoNnanonwawmwm 
Wim Cig odin n. oat 
Hm wa wee h Co co 
4 «© « 8@ «© ew © ee Pe 


fee > OD et et CUO LD 


Cty CQ et wt OO co 1 WD Os 
a OUI OF wt P. CU wo 
MW 0 sf A a eS 
MWMmO to DMmMOD s 
treet ee ete + 


men CO OP OI WIS wal Oo cS 
THOM MMU 
QO OF ee oh OO et et 
CFO DBM Or moan 
Pr en ea 


MINOW FIO AOWD 


MrVoh DOO OM: 


Wh. OM ACM 4 OOO 
DBoenror aeons 


ae ee ee 


Hehe MH con. 0 C90 wt 
WHA On snow 
MrotroeorMNWastg 
Movwco wv. 7Teo2 
e+e teteteeee te 


toGlo unin tin 
| s a " oe e a a c s 
HO 0) Oem te WD 
dpe hed ga sacri 


Howse go raon 
SBWoONn oN 2 moNn 
LOS 2 Obs om fw 
AJ CCL aww fh 4) cia ae 
i | * e a + e # es oe 
a On 2 mig acess 


wt ead ed ee 


a & MIC) OUD CU es wD 


OU eh ett Li Od et st 


QrwMoSeaoa oo 
BQBoormaanaon 


PEt eet te et 


O10 UD wt 0 Ou 00 fu a 
. we «£ @ @¢ 2B 8 & # 
te CO OU 0 1 OL 9 
Qe OOmaO om 
Wom Ddmmaoqowo 
t+trertrrttt t 


ON TAO N TON 


: « e » 2 ] es e * a 
att «4 9 OS 1 1 0 630 OF Od 
DMAIAoOowWnmoo2 
Bo ovwoeanreas 
Sheet ete t 


RNNIt Ot toa 
es es * 2 2» 8 e@ @ # 8B 
WR? o tUuo ONO} 
Marte onrIoas 
MIoOoonrqaonroara 
tet eet ete 


NwowonAUsSAT DS 
ere 8 = 8 ee 2 @ 8 
W COLD 4 Ot. NCO) Od 
Sorwnowreaoan 
MOIDCCO2CO2D 
Hehehe eee et 


maooeoooo0s 
2NoONoONM onan 
eMUInh eMdint ou 
Nah Mow on ~ 
a a a e ° e e a . s 
OU COC <P OD Ow MO PS. 09 
tet ee et eet ed et eed ood ot 


dedi aw ta 
es e i] «a i ¢ e +] oe a 
03 U9 eh OS th oth A C003 oh 
Sa gonrmmanrmoaoQqmuca 
Oo DWeeeg memo 
t+eeeetetetet 


Do Met or ON et SP 
Koo hw at 19 0 OL) 
Soorre saa sn 
HrpmAaqogrmoonsd 
t+eetttee ert 


CRIA ATOM 
® 2 s es a e | e e 

ROTO TON OD 
oooTncraqaceaces 
BSoeqgooenecocs 
Hee eee et est 


KHroodworomt om 
WN rl +t tI Ow 
ooo recqc ce se > 
BHQOo ns roacroaxa 
teeter eee te 


KHoryNdw KI wo 
as * a 2 2 e 8 * e e 
W) 00 «fF UU oP tt PS. OOPS 
Soonrnrceoaoon 
Qa GOreoaoaroeoa 
Het teee tet t 


BMAIPODOOQDOoOND 
SHonenanon 
INN OEMS 2 ClO NM 
BRM ON CU OLD AI OD 
a i | a . . . a a 8 e 
NKHOoSAH UOMO tT 
wt ee Cd OY OCU Od Cd Cu 


trwootrMOne 
s ® i a . a e e a e 
mf 0 000 19 WO 
Sm wt cS me co 
2 Oo DmaoMH mam &S 
Stee ree test 


Drom eh Os CO 
® af s ® ® s a * Ss Ss 


et MOD, ce Oh 0 1 1 1 


DOoonrowvaos 


Do nr wre oso ocom 
e+e ete ett 


M00 OV IO WOK, 


SAMO TDASRINWINID . 


Soone 77a eam 
moonTrneaoqnoTeocqc. 
+See eete tet 


SeOrhRoOwtow 
a . e Ss ] t a e a s 
MUN OO 19 1960 1D 
Bea nrnroadaoros 
Meonreooqaooe 
$+H$eteeehtettst 


DBDHOoOAKMA Ue 
3 LN i OF 00 1 8950 WD 
HOoowrmoeoeooos 
OOonDaneaonacooee 
tee e eee ett 


BDaqa nmnooo oon 
OnNnononmn 2.NWew 
muna dnnrod 
OWL OM (9 oo 
es «© @ @ oo ¢€ @ ww 8 @ 
INMDIDWN WMO Oo 
1S CAL CES CU CUS CU OD 1D 


om ef 0) 03 OW tt ot 


BRDU ae PP, 


@PWaqrammoagmam 
QOonrmeonrm sana 
Pett ee tee + 


PUG oh co 0 Oo od 
ee ee ee ee ee ee ee ee | 


AOR POO ih eh er 


Moar a mom Oowm 


Dowro.0rmraeos 
tet erteeetese 


AD I CUO} 440 00 00D Od 
® = sd] e a s s s i] a 
CORINA ID = <P PI 
Soonnaraqqeerora 
MAonane a cTera2 
HHthete ett t+ 


ICO PINSON IN MG 
Wh SO Wd oh 
Soro reoorsoaaqa 
WmM mwa o MS > 


tee teteettett 


Mutnrino oo 
a = a I] 2 i] ti s a e 
WO 0 bt st ot 1 
QOOoowoaoeo rc en 
ooovroor00e8.2 
Peet eee ett 


OMeOoooooeenxr 
QNoNnonm onan 
IO hoa N am CLO 
MON Aah Mot oD 
a i] e e e a id e ii s 
AAO TIN w 
909.0 09 09 0) 0 OF OM 


S11 


MHD Oo MO abo ew OK 
SO PD 8 of Wo oT 
CSO nmreoa manne oe 
SYMArMerSMmnmO 
treet ete ee + 


UN GOO Ue In 
2 " ® rd] e F » «@ s * 
NM OM -FININ wp ININ 
cena a ana ao a 
OPA M8 FO 5 = & 
teeth ee eet 


QHD Of OG 3 OD wt +4 0 UD 
— « = © © £ £ 2 8 8 8 
wt 0 OD 0D eo 
Leooorannecs 
SMaAnr2Imoooda 
tthe et te be + 


4 

MN 

ID 030 00 Oo et et 

= s 6s 2 # @ 8 8 @ 8 @ 
Wet MCF IN Oso 
SIA ororow7 on 

Moone nmocoao 

wrt tet te tte tte + 

Ra 

a 


AGNMNWWOAOIN 


a a e e s s ve e Fl] s 
IBiet OM Ces IN soo ww 
LeagQmnanrnoeo7na 
Sorroerserra 
+ttttette +t 


li 

am 

oo 

bose | 

a 

Waoasaoarao we 

TemMonMpon own ow 
Qoyih @ Ai <2 ou 

w DANN (9 oO 00 TO We 

eS OOM pm a ete OF 

090) OM + + et tt + 

<I 

fw 

cual 

— 

179 

Lal 


ARMOadotanh hyn 

2 sn a 8 re « & * n 

Ce i OS OT | 

Oma Me oO mm Dm 
' t 


WO} CUD WS et ut 
IDR RO in oo 
aan nr oonrcaesS ao 
on Ine Fine ins inn En I ond 92 =n =n 
PHP the eee + 


NM OMS at 
a ® e » t ws a e . = 
IND WR 01 0 o 
Gama anno ovweoa gc 
eoaroaoonoqanaasna ac 
teeth teeeest 


WOR UA RM om 
INDO RR we In wo 
Oo MIA aqgraereo aca 
WIOrrmronwme oa cm 
re a eae ae ee See 


ToNMHrQNBA+tog’ uy 
e s t s s .@ | e w ® 
Www hots. od uG wo Dd oo 
Qo roo aroma: 
Oo wermInegs a 
+ehbhee ee t+ 


Ooo roo rcomaa 


SMNSMNoNnoanomr. 


Wt 2 CULO Oo OID hs. 
Ph CO es OCU LIAR Co 
2 « 8 & © #© B&B & 8 & 
OO PW) 09 4D wd BS 00 0) oe 
co As is i a A i i 


ey eh ee se est ot 


10.0 WW PD ID 1 tt ot 
Soroorenmms 


UI Ow 4 ced oh fy 
DPsO IN LA kh SF IOLO + + 
Coosa rT coe 
Oa regan voreonre 
oho Pee bt 


rod OF am et et ce C0 
000 10 09 0 <P 0 US 
SODOODMDOOAS 


+9 


WP OUD ed et Ch 
» s « *# #e# 2 B&F 8 & 8 
VO 80 UF 82 1 eh WG Wo ef 
cm ome ees I ve ean Tae ute eS ee 
COM mMNnmMa mace 
++ ttt + + + + 


SAanarogdoroocaa 
TSI DMNVSINe MW om HT 
MUU cm ob. es td 
WOO COI et ie OF cn 
a s os | a a ® : s e 
TDi et OL Oat i 
8 09 U9 UN LD 1 Ln 


CI Ws. O35 


C7 0) 03 00 
Wt t eh ot + 
Mm Dt i oD 
fa Mma 


t++t+t+t+t+ 


INO INN oO 
ttt 
Co paoana 
COOomraos 
t++ttt + 


19 09 UW OO ON 
rot thot 
GO2oOD 
GoOoaoos 
+h ttt 


1M WO wD 


bo 


— Se OQoaamos 
 omaaanc 


teeeeet 


Oaocos 
min ows in 
Lh oo CUD 
CUE OO WD wet fh. iY 
OD Th 0 0) oy 
119 1 4 19 WI 


AT T=005.7 


+i60.8 


AMAK= 


82 


INPACT 
Ais 


HEAD 
TEST 


Head Impact 


i 
i 


Cee ce Ser re tte coe ' PTtUe STR Ete Bits 


epee eterert meee 8 a leh Pd ED MEPS TST @ Pe PLEO MEE Tires BET sahishenaieaeninihienl a ee aT © my ae erirht prare ecass Tica meee Ce cs 0 re SR BY hte meseeees Beer as Tks $8) or et Ree BOOT SE PETETD sat aaa Fan Seen @ 0 OD ar vee] ee een eta 
: 
* F 
+ 
“Se? 


| RP | 
EI 


eee eee Eee ae 7% LEE, LEER) SPST ae ROE Me eNO Cente n aT ee ra arene ea ts lia cl ene cad pace bc aad alia ieee en annie 
| : | 


ae H 
| | | 
| | 
| 
cae ene ee em eco ey meee meet mae aati ene eno ener wade etm neti aan oot un mevomemintatenr teen esti wontame Meee oyu emettion aenntng ent mention 9m) my mannan nanew messin os 
i t 


| 
a 
a 


a Narenaamerye' 


#, 3 

. 4 , 

s = 

ao ele a A ENR Acer = Somes tw nal a tm 
‘ 


| 
| 


+ ee een 


i 
: 
i 
i 
i 
! 
i 
H 
a 
! 
i 
i 
i 
i] 
3 
j 
t 


ret aie GRIND © BOT TR Obie nes S08 REDO COTN ORT mE mr Omts Matin [oowen Le cnbehehandimednamial 


: 
: 


_ 


t 


9 een eene en tn ey wires a nn PADUA STO “Remeryaat dy 2 
4 
. 
7 
+ 
e 


ee eee me 


i 
a 
| % 
| 


I 
t 
; 
sr errs eescene mnsnems aemlow wvecsten vacua gstecsn anelen sects mmmann a ale werecns consume! un amesves otieais Ieeenes aes eemareemees e mics catacombs 
i 
i 
! 


An errr ee ate 
ne ee 


rea! es meer ereeniny warped smunts! oa LEE oN west mene w saan saa un mene) 


ae, 
A ay grt tay 


A cree = 
a . 
3 
3 


: ea Ah he AO SES TY Gee OO REED TENT Tr A 


nee ae ee cee ee 


| 
ae 
a a aa (a de sate cece ca : ies Mian Nene oe ene | 


! 
j 
| 
I 
i 
L 
| 
(eeweeies! Seeremm 
| 
i 


% s > 
em re ee ne ee ne ag re nnn naa te a 


| 

| 
: | bes a. 
Seamientes Sere — atoll Pee el SRT mas meen: cee EL aeons 


| | 


7 | bade i i. ee 


ema nee san armnanae 
q 


. 
oe 


[ 


| 
| 
| 
| 
| 
| Pot | 


ae aaa tL Ee (uence: Seeraseyae 


ae 
SERRE Yn Meee res cree Aa nee ere eae eee eee eee 


| | 


ot ne nar 


| 
i 
| 
 oeao: ae 
| 
| 
| 
| 
| 


20S emer ne oem mee ete tg at 5 


re ape! 
e 
Cavan. Srey vevanevesever ramen] 
A Aaa RIN ren + me 


ee 
. 


i Aamaceen Serre _| sm wporee eneoanne ane 


. aa 

i 

ims 

3 | | 


— al es alee maenoen meee ee merece Eee tee rem A OTE SH me mpi a ial ee aces preggo ae a anes mt tome teeter ee) a meer wre cere eat aera ae a Pr ores ween ne emt, 
I | | 


ewer meeveren otresun eusst am messwer # Harun Sau meron enseere womens os nese amma concn ewe 


| 


Dummy No. 38, Run No. 3 


re eo ens Rar ee 
a earpnansnrapeer aware 
ae ee rere et 


. 
ares on re aps Pg a So nS 
. 
— a 
Bo, oes 


ae) | 


| | 


2 i a ite ener ap ane re 


i 


n a : : oY * seat) tt Oy 
te Cas {oon} Cc a] tl tom) co om 
cc Ww (ti ius i" cc fr si .! 
(J wut wt (=: Cu ane) cr Cue Se | 

ad + tT: + i i I 


os WO Pitt bi kik ok eo 


” 
er tr ete 
ra 


i 
‘ 
i 
i, 
F: 
i 
: 


' 4 
ee ie One ae a pe EA a nee ee 
: : 
“* 
ii 


| 
| 
| 
| 


J 
a 8 a 
iJ 
. 


5 
a aerate Sa open 


. 

19 teen amar ae 
a 
. 


| 
| 
i 
| 
| 
| 
eee 
| 
| 
| 
: 
| 
: 


| 
| 
| ae 
| 
isa Bat dy aa 

| 
| | | | 
SNe at eaten 

| | | 

| : 

oe Seer eee 

i 

| 

| 

| 

| 

| 

| 

: 

i 

! 

i 


| 
yea 4 [ a ee 


a oo oo 
Damemsaneedl sarees tok PN (RR cr OeE| Lonearet ee mere ag Statins: Nee nen ees ceNcenceereven al Green rrant™ ga Saetcoas EaRee Deere car eres a eran Comedie Oe eee wal 


5 
i 
it 
t 
i 
j 
i 
i 
i 
i 
i 
i 
i 
| 
i 
; 
: 
1 
i 
3 
i 
i 
i 
i 
t 
i 
1 
| 
i 
j 
i 
t 
t 
i 
i 
i 
i 
i 
H 


Fe naa a reer 


1 ch ie COSTS GEER OOP: ORNS UNG SN eeR eo en OEY, tees 


cm 


| 
| 
| 


83 


| 


eerene eee 
ca el: 
015 
co 


F Senne, 
ue Se enineneas Ane eeen eta 
i 


eee 


i rE nh 
A eA SP a mp gr | 


: 
tes A | 
| Ts 
| les 
| | | 
= aes 
Tae mk 
| a 
| | | | 
ee ee ee 
2 < © : < c ee 
2 : = © 2 = 


mio et ROO On Ue ee om 


MILLIt£ 
84 


TINE 


HG 1 


INPACT 
=T HGS 


om, 
o 


HEAD 
TE 


0030 


Oe el a 


al 


an 


ao25 


| 
Ho20 


| 


a 


| ee ere 


| 
Len 
| | 


| 


oe eee 


eo 


Lees: Reape etre 
t 


I 
: 


+040, 


Test LO ae RO 


HGZ1 


85 


HEAD IMPACT 
TEST H103 


ptt tt fe 
_ ok 

= 
¥ 


‘ *s 
“4s 
ee oe ts mI 
‘) i 


| | 

| 
oG10 a0 
TIME LISE 
NT O ¥ AN 


HEAD RESULTA 


86 


H103 


HG¥1 HGZt 


HGAl 


FESULTANT ¢€ HGR1> OF 


Maw MAONAm on 
Df cot WD ch eb ha a 
Mm too 0) ch Cot. 
QrBmnoacotan 
Se Oo 


OS CU OS TN cre a ret PN Ts 
ew «8 @¢ © £ © 8 w 8 
Some Mven on me BM 28 Sia oe 
Mop ep apes Cy ot Coes, 
aonrmeroareaonaes 


HEE EEE EEE 


Qos 005 99.0 4 et OD 
a a a a s s e n a a 
aomoodiesdoon 
OOo mew ot HY 
Oonoaovnaonaag 


ee oe 


Og 1 CUO Ad CU OS st 0 
e 2 + | s i a s gs « ® 
Soogorrtarm Her 
SaoapDelN HMB 
HOD eopnpe mir as 
ee ee te te tit + + 


CU CU UI CS OF OO 
HOooagn land uwt 
APIVDGI OM AMD 
SdaQoonmeraaad0 
Pere tt tt + + 


ODooeonrwa7eon 
VNoNnoMmoawIaw 


Lio mth om ON hw ad 
Soom 9 CU COU et IN OF co 
— » 2 © © © ws ® © # 8 


bm coe ca et we gO OD 


s ye # oF 8 . ef t 
TLE wet fs, G0) | SOON rn 
Oy a COO et eS ca 
Qo oo ODS 


pee teeter 


Wy Wo tha NS RIN, uo UD 


met COA ce Oy us 8 9 


TY SCAT Rima mao 
OMe Do VIoe Ome 
tee e tte e tet 


mf ILD IN 


a ns td # a a a n e 
13 Oo tr 0 4 1 ot ot 
IN 2th ofc moa 


QIoronn7rooanrce. 


HERE EEE HH 


0d CM i 1 OJ Ow 
UD re 09 MD 6 
WHT rajonrmnmos 
OB ome oones 
rete ett ett 


OQMOAOM mam cer 
ee @ oo fF © # » @ @ 
M0 0%) CO oo Og CU A 8 OF 
Willett Met OOO 
oOoroag  reooarws 
+eeetetet treet t+ 


Sgeonreoores 
MBMNoM sN oN ow 
INR ce Qi ho obs. 
ee eee 
s * e s t ® a 2 i] 
WhO OM ey estes 


“set rt ot 


OW et GIS cm CU 

z * a s-w 2 i] 2 ® e 
OF at ah CO 
Se Pk ot oe Bee ns oes oe oe oe 
Omron moaaoo 


ee 


2 (500 19 CO O39 Od so) 

s * ” 8 a Ld a a us . 
Toth dn woh. Mm 
rammananannrong 


Sema aca aa om 


Feb tetteeett 


NetMOmMiwy awh 


Tesh CMMI, | 
MA OOODOSOo 


MmImagonmoooqoa 
SEE E PEE HEH 


DOG DMenawrm 


he CO OD ad oh 0 CU Ws OD 
MAOIOOOBIOCO 


Onrmoovwcernracag 


feet te eet tt 


HW op IY aM 
se a2 # '@ #8 @ @ @ ws @ 
C4) ob 0 00 U9 ON WD 2 xh OO 
saw OOnDmeogonwoaoe 
Oo roanonoaoaoraeoegd 
tte ete teet se 


SSHorovnreronacg 
PNM OMrmMOWeM 
Mwah a cul Nm co TU 
fei ty Mcp vi 01 1) YI Ws 
OOF iN sow h © 
ed ed wet eed et ed et wt et ot 


WMWPot res Macaw 
s a * a | ® a “ - ii 
POU or OU A et 
MmoOonws oc oma sD 
DDo mo Vcore S 
-+-t+te+etttrt + + 


DD LD AD cs OD OP CO me 
es e a s 2 ™ e * u a 
THE MND wea 
WNMOOONMOO Oo 
Mme Damm ag 
Feet tee te tt 


WD OO) cm LD th wa ot $0 00100 
TING M kN OM Oe 
CWIoor7rrIAaorTraqc 
mamomwrwIeaans 
+trtte + t+ + + + 


ARR OUR oad 
INTINM TOK OH 
MDmDoTrnaqococc 
WMO Deana cqaccd 
pee hee he ee 


HTrAw WN oodMac 
? s e ¢. ti e s a . 
I? eh OF OF IN 0 Os et 
Oooo vdcecrnoece 
OI pnoeooagrseoFVca 
+e tet ee te + + 


MOIePAIDAQIWEO 
OM sem mow amM 
INM eo OUI N Oo MUD tS. 
TO om sO DE CID AN OD 
OMe and a hy 
mt wt CU CU CU Cu od CU 


OAOrwMomwn 


fo COW sh Od UG P. 


mi yy Cd fyi fr. ry laa | rh) Ww ws 


OT O20 1.0 83 0h 


Oo sma anon a a 
Mmoo 320 F8 O00 
ae ee 


IMWtHHDDM 
IT TN oh oe 0 
MoI Qo wvoocgcsas 
Saoronaannroccs 
tet etetetee te t+ + 


sda arta aoii led ah 
+O. UD tf 1 0 6040 
OI Dpaooroeo wea 
ODOM rmMOonmoac 
-+ettee tee + + + 


troTniNn oan 
003. COIN tt 19 0 ww 
Ooqeowmeec aca 
Omreonoooeca 
Hebe eet eet + 


Oneonrnranceg 
OMoNnonoeMnom 
Onmn onion aaj 
940 CU OO LD et 9 80 
a s * B * * s ’ s e 
13 WI sO tO Rh. CO OO om 
OJ UO CUE OEM 


et O58 IT et Oe OD eH OO 
td x e a a a a s cd 2 
PU et et 8 a 
as me I oe oa et one Bm 
Hee rmsA moa oS 
teeettete tt 


UIC ah ea LD 
L « * a Lo e 2 = s a 
ROD tf hw Lt 
Iara omaoos oO D 
Ono rere se oma 
tet eteee eet 


ta ie Sd ab lh acs 
ROInld FIN Oot 
MAIQQIA]QDago 
DQDIeorcooso00 
5 i si ie i is a i 


MOMMA oMwa 
RIN IN IN In won 
Oxia onvroecg 
Oooo nmm amo 
Cb ee ee 


TRaAroON gD um 
fh 1.0 0 WU op bo wo WD 
COnmnonTooDee 
ODEQDooDWeon 
tettretettett t 


Oornmeronraoannroqg 
QNoenonwonecw 
NM oO Mh o Olah. 
MCA UA RTA eo Wo TOD 
es ff » @ 8s & & 8 8 © 
wt et CE 00 OY) oh UD 0 8D 


30) C07 0 09) OD CO 


87 


td et COLD st CORK 
Oe a a ace ob WD 3 
MD lD mS SoD i Ch > 
DINO DMA DOGS 
Pete te tgeteet 


Met th eh 9 OW 
? ® a + « e e . Lad e 
O30 <P 0 O19 1 19 
MQIoeodooeoces 
MnIoOodaoeraaoe 
ie wie ais ie a ail ie in ae 


MURA AWE wey 
QQ =» * 8© © © 8 © F 8 8 
ean sr 1 0 0 i i tb 
Lea rer atte mm om 
So  rwomrnraogoana. 
+e ttt et t+ te + + 


ownm4 

Ni 

IPI BMI Mm fh 3 049 I) 
e a s 2 a J a cd * 8 
000 09 1 00 90 00.19 19 
OnrDmonDerapocoe 
Boor roo. 5700 
Het eeteeteet 


H 


vet 
- 
Ea 
<= 


SNM wad Mo tt to 
. s 2 8 @ #@ &¢€ © 8 © @ 
LO nd CA 8 WD 00 19 LD WO 
TarPMoeIvIooseog 
SDoeoow7r7ece2a0c9e 
+t he ttt te + + + 


4 


UO Dseorwmreooce 


ToMeoeNnsNonawn, 


AUN om CUR eo tu 
VINA wMOoOwdAMAM\A 
e a 2 e s s a a a a 

k= 8. 193 CO Os ed Cor nt et CLE OY) 
a 19099 020) oS oe ot 


RESULTA 


SOI Or MM) 

a i] e ba 3 = a e . e 
a pO SOS SY 
se DT a Te Os 


AMOR IN MM Mine 
Po Cad 0 AO od aad oo 8d 
Mma oT Door aca 
Ore ror ron 
PEt eeretreete 


9400 1 19 0) =P 1.0 WN 
ROB 00 0 os 
DMmDeHorm reo Too 
Soa ocoqontix7rtan 
HEE EEE ESE 


Neat Wo rion 
2 s . s « a a Ll Ss v 
LON IN 10.0 0.0 4.0 10 
WIIoonwo3eo 
OaoonreoIo°o 
eh eS Se e+ 


Nees Hh OO te Oly 


en ff @ # & @ wo @ © 


SOP SN, 08 8 oD oD 6D 


EDO VD200200 
2oIOQT90TF2D0O 
ttt eee eet + 


oaqcoreqnc 200 
OoOmnMNoMnononMnow 
DON eANN oan. 
MO e WM 4h 
i s | | e e a a ® a 
M Ft NINO Oh. 92 CO 
i i i i a SS ls 


9 Cb eon ch ot Coo 
WD WTP DU eh oe oe 
vp Se CS OT ee es CD 


+U 


Det mmm sy cu: 


LW oh LD WO WD xh oe oh 
Oa ~2~oonrenm mom 
Omm Mss oa Coc 
terete teet et 


earoaowrre ini 
OW IO LI IO Wr 
QImIoogwmeooecg 
aoanooeoaco 
$+ +++ + 2 4+ + 


moO tr owl 
607 07 LOIN ID st 
Qoeooceocreo 
QOneoocceo ven 
++ ttee¢ 4 + + 


UNUMottoOwI 
i] a 8 e es 2 i t es e 
LOUD bY tI as ho 
Momreowonrmrcecoceac 
OrMoeoonresoxeend 
$etetetteecet 


ODeonraqonwenr 
oOiNHeaNomMmonawm 
MUIR ethan 
mt OW ah. O} cD 
« s e € Ss Lt ® e e i | 
moment A 0 00 OM) iN 
foe oe ee Pens Oe ee Re ey 


Wo 0 CG WD A xP 


nay Ts Of 0 et 
e . e . 
ia RO MA i iio 
Oo ca 
DOM oD tt 
t++ettett 


WON ta 


ttt tt 
Qomoo oS 
Oona mmea 
tet eet 


Ind ch OD 1 CO 
ttt 
enooea aa 
gqoocnmwme 
tet te et 


IN Oh 03 a CU 
a e s e ea e 
ttt tt 
os ownwmno 
oma > co 
re ere er 


Wh. 0097 oh 
03 0 8% 0 > Wo 


AT T=004.7 


+10%.1 


ARMAX= 


88 


HEAB IMPACT. 
TEST HIOL 


Dummy No. 39, Run No. 1 


Head Impact 


+200. 


Oe rey 


+169, 


rox 


oO 
w 
o 
+ 
wad 


reer ett 022s Eb Seyi 


AWOOMIWe Ce He OL 


ee et Rarer interet Gte i ret te 


=o dot ces cope 


<2 aye Cee tne 


~160, 


B015 OB0E5 AOS 
MILLISECONDS 


059120 
TIME 


oo005 


o000 


89 


me Oo Ot 


=a2OrHDPAMCTAMOaAMs 


HEAEB IMPACT 
TEST H101 


- ett tt tt aux 
+040. et tet tt tt yt Ed 


- PPEPPeeeeeelLet 
+020. Pitt tT |} TE Ed 
| | a | | | | | | | aa 


+019. 


re : Awe oD “Ee et ET 
0000 bes ae __ : Os) irrstemers je is 


lea eine aaa uae falas Taal ees cae Tae cae mae eee a 
| i “a | 
-020. et tT tek [poy fT. 
~030. et tt tt ppd 
| 


ee ee ee 


« 
na 
ae eo aemerns 


4 


eel FS 


ZOsHAPVAMPMOOME 


HEAD IMPACT 
TEST Hidl 


#06030. 


+060. 


+040. Pt ty EE ty 


+ 
fan 
re 
[ en) 


—O40. et tt Pf EERE: | 


wef | Et TT EE tt 


0015 0020 0025 0030 
E MILLISECONDS : 


91 


— OO 


#160. 


+idd. 


AMNMRA= +£03.6 ¥ T=} 80 


+100. AP ee eee ES 


+060. 


0009 


G005 eee 0015 9029 R25 0030 
TIME MILLISECONDS 
HEAD RESULTANT OF K Y AND 2 ARIS 


92 


Higdi 


HGY!i- HGé1i 


HGX1 


RESULTANT ¢€ HGRI>) OF 


att tw mint duku 
ws e 2 * sd] a a e a e 
G3 cero oh ee A 8G ot 
goamath hh i) oa 
OOornaoonaanocs 
ie i i i a i ae 


wt et OF 0 CO OY ot OD TY 


2 R a « a a s | a s 
QOoomw trol wih ov er 
AeHom mm (413 OD 


AO BDO sana gD . 


pete te eh ett 


ese CO ay coin os 
s R t | Rr ue e R e t 
HSoQo TlIIM ry woe 
Mmenmimn tM = fo f.. a 
Ba gorooneaas. 
$ete tee tt + 


wet et OD ITI eo WO a oth 
a *® é * | @ e ® e s 
Mea onl aoc momo 
aoa omnaw. 3 MM 
YI nenmcaAtaoes 
tet te tte ttt + 


ea et CU OF TO = 01 09 
e#sF+9 #«@ © ® © @ wf 8 SS 
MBMoa Cin alo ge co 
Soooertthi om + 
ww Coa ac tod) = 
++ ee t+ tb + + + 


Soon ooeaaoeon 
OMnoaneonanowm 
Wowie wWinnoa el 
SOU WO Ah Oo Ne 
—|+ «© ww 8 8 © © @ © @ ® 


feed Oe ert ee 1 0) = 


MOP. tr Chess so TN, > ce 
A Tb CL ee eh Cay ee 
MWC Nl ss et et 
MIO mom ooo m 
tee et eet tt 


wt CO OE et TU PS. UTD cee 
MFI aah ch OF ON 
NMOS Dons 
MIA DMOoorecacn 
tet t tte tt + + 


MoMA Monon ys 
BIN 2 co hw 0 
MAMAN set oe et 
DOIDBoOPMg aD 
HEHEHE E EES 


WA Oa h dT Mio 
w s a . s s * a es g 
2 09 7 1 000 8 OD 
wt (1 e4 oO 4 4 
HeomsmIoqgrweoc 
tet teee ete t+ 


SOON N tomo nk 
a 2 e s s s es e s a 
we wt eee iTS OOO WD Out ah oe 
BOOMOxAcoDpocahea 
BIOoonrendeos 
terete etet et te + 


MOAGARAOCOMeAA0 
BHMOmMm eNO oN} th 
1h Who tt 
MOoNeaw Oo we oo 
@ id a e v s a s id a 
WON MOD Date 


wet eed ed vet 


MOD wih 3 10) OF 
MW 03 1 WIN RS fd eh) 
AORMWrMendoeansa 
AIMOUBIOBMHo ows 
tt tete te eee te 


Pepe HIN Oe tin 
OU C2 LN i PR. OO) 
QOoormovooI cog 
Peoodnooo.anaQ 
+etete eee 


—eHUUamnnannes 


D7 0) =P 0 1 40 09 WD) AY 


eoc Tron feo o. 


MDWOonrnasAsanoaooas 
Ftheteeeeest 


RMON TOOK 
s * # ® 2 e « « s 
tTTMODONWOOM a 
MOON DdDaTDCTeO2N2 
oan oo Bem I ves Son Be ws ome Bm 
ttt +e + b+ + + 


Wor aA otras 
2 2 a es e a s 2 e . 
WP AO 0 O03 PL =P 
OOPMrIeO Poon 
WQWOoODOOMCOS 
++tetettet et 


Soo vo0orceeee 
BNHeSnNeoMN cnsam 
SOUL N Oe Qin Nh on 
Nah OWN ON 
¥ a . a g es a a es e 
9 wt IW wo rh. 


oe pe ge ed ee ed ed eed ond od 


INCL OA DIN OID 
OLef hom Meo om gos 
Wma Oaama oS mc em 


Po Moco nm eo 


FEE hh eee + 


MUA Mat tok 


Uta. too ton 
Saqreoonrcnas 
Qenmoereo .seo09 
tee tete tet eet 


AGVOMNON Bw 


HUMODG@ Noa oMKR > 
ecoc00090000° 


oro seo raoos 
Het te ete et 


NMoO OAR oINOY 
es 4 a e e Ss s es ? ti 
(91D PM Wt et CUT 99 
Boone 7vroos 
HOHOIAaroes0os 
t-te te tee te + + 


UOT Kt oI M 
es n a e oe e e R 1) s 
ot QUID. SOO tet 0D 
Ieronrcerrean 
Soeaoaoeooaqocaor 
ttt teeetet 


Oooo reas 
OMoNneonoNnow 
DN OMIDRN D> MIN. 
NRTOWUROI wh. mM 
a Ld 8 i | a e t s | s 6 
OM ot 0109 + 
we wt OY OY CU Ou Cu CU ad 


hh O Os uF Oh Oy wt Cor 
e i | & id a a a e 2 a 
W709 OO WG 0 0 
WaINQreaodet ome 
ee Cl > oe Ce a ee 
tee te et te + +t + 


AUN S CONDO So 
® s a = a a " bal a s 
WT OUI 1m 
RADA ecagacoc 
Mogae ooocos 
oe i il is ie a A, i ae 


TAK WAHAoM 


s a + " 2 a s a e 8 
AO SPO) OK wD ID IN 
QIooorcreoacea 
Bonceec Taos. 
$Peeee eee et 


OOwW tre hoa adn. 
rr 
Wert WN wi i 
MQaQIa oo aceon 
Doo oro cos 
+terettt + + t+ + 


Mad toa AIK. 
s a e td] a f td e a ' 
B 809 SP GON 80 19 iD 
DAOoaocoecas 
DIeOoroer.,eoo 
Settee ee eet 


MDOOoIAD CeCOR 
2QNeMonNnsnomnm 
MUNN OMI h on] 
SwUOdMinwhw H9oO 0 
td s | s a s s a 2 e 
WMWwWWMWIhocs 
OS TO OE CU CU nd 0 OO 


CO WO Fd CO et th et 2 OO 


U0 9 B69 69 0 


Mmonna agama oa 
QOonnreoooog 
tte teeter ett 


Kory enon 
i] a a a ® ® i] Ss e td] 
W700 WW 8 we 
QAeosoooroDS 
Aaonoocnnrmoos 
F$Ehtetete ett 


WMH DA AaAM AA © 
ee es8 # #@ @ & # @ 8 
0D sO 10 1 wD A. 
QWonrmnrmooaonaoqg 
QWIoavoearnr0ocea 
tHe et teteett 


TiO mw to 
eee ses se se es ses e@ 
IN WWW Dw IN IN ww A 
Ooosaneonvroces 
Seoorernrmaqos 
-+-+tt+tttreottt 


TOR MA TINAN UO 
1 1D WO ut 1 U0 6 WO 
Moo nraon rdango®d 
Qeamaanaoe 
ttt teteeeetet 


Oandnmeoaoonaaoe 


SNMAONSOMONOMN | 


If. mos bn. CUI NM 
C1 COU +4 NO om WO OY 
eat Ct Wb WO 
OF 02 OF 09 19-0) 039 0909 09 


. 93 


eto Ort Oh 
bal # s e a s a 2 # " 
nee YTD Ot wb OD 
oQonrmoeonneoxt 
wWomonrmeonaoos 
tee etetetetet 


TW Co oO COL MS 
AO U7 OF 3 60 4d 80 1 1 Wt 
oOroonNmeacooot a 
DBawmnmoanweoeoagsa 
a 


INA MO Ow Pr 
Co » « @¢ # 2 © 8 8 8 8 
SWI DML 
Toco soeaoo0eesD 
Boo nanaoeos 

teeteteteteet t+ 


oo 

NM 

19A.100 40 HOI oN 

rT.» ee eo we ew He 8 
40 IN 19 19 DO WO ID 
Boo ooraearean 

HAOCoOmMaqonrmoOoOD 

-~teehteeetett 

i 

i Py 


ve A wet FIO DN 


“w 2@ 2 ee eee ee 


197999 9 20 09 40 0 0 16D 19 
Toco ro qor0eos 
Doonoovrocr,n 
+tteetetett + 


SUINM a Qinn, oni 
wis, 09 om 10 03 COLIN 4 


RESULTA 


Goa MO rion he 
Teton ee lee See ene 
aemnononmnoead 
Oonmnrenwmaacorcms 
tebe teeee st 


Por LD A Ts. ODD 
ee. 5 8 @ B so o« 8 ® 
PRUE i ei rl sl PL RR ELE 
Coo Vs roc ola 
Mammo Demo 
Pe ee0 444-44 


DMeaAirwwown ow 
2 a a 2 s cd a e s 
1.000 1 19 19 Win 9 
OoermDmrmoaanxaera x 
CooqonroaqoococaAaa 
Sth tteete eet 


mannan. sO he OOO 
s | ii 6 eo e s es e s 
ID vt s0 0 19 1 1 WED in 
Sooo soocqcnaaca 
DBO onwraanmooea 
+e+e+eet¢ t+ te t+ te t 


KOA MOKINNN. 
ii a e # 2 s e a e 
I 60.50 ID 19 10 1 19 IN In 
Soororcccagas 
Doo vwseodorooen 
eee ttetetteet 


MODs orgeoons 


Bo OP co C00 1 ot 
O) SIN IN ww CO 
tected stot tr 


Set mn oh. soak on 
i se e s a s | -" 2 a 


DIO GIO sb sh sho 


Damm m Om mo Om 


+0 
+ tt 


sp Cpt ra et et OO SO 
Oo 0) GW oh tr oe te 
mannan naot 
Son Dooono sce 
tee tetterttt 


INU AAO ot 
In UNWIN tt st tt 
Dwaononrooceto 
MOonsmerDaene 
Pee tte tet 


We Cre ho ot 


INI ININID WL tt to ot 


eoomren0na ooo 


Sooo rons coe 
eee tetetetrett 


Wl DO MUAOM OO 
ee # «© #8 #® # &® @& 8B 
1 WD 8D WD O10 WD xf wr 
BMIoaoonwnenrmnacosd 
Marnranooets 
t+etetetett t+ 


DOOBDSMDCOD - 


DNDN owM .,iNoMN 
monn oun hs ond 
eae Oyo wet. C9 2 
i | td es i) w B 2 a e a 
ood UMM sl 
if U0 a 2 


cep wer fs. WCC eb 


eh st oY) oe OD 


Urn aA? 
st of 07 05 (9 wt 
2PDom mot 
mam D> Sm 
beet tet 


C00 OO. CU 
Se OR UE 
Qoorreoe 
eaon7nmcmd 
+eee tt 


wt et 09 09 09 CU 
aIOoonono 
oooorto 


ttt tett 


td 1% 2 0 1D 
s s s * s * 
toto 3 
aeaqnveo 
Menorca 
+++ ++ + 


Fare I ove vam es | 
PMomaiwm 
INS 9 OS We ts. 
OI Ct ah 
: a e e * e 
AD 10% 02 CO i 
0 ev lO 03 uF tin 


AT T=003.8 


+103.6 


HEAD IMPACT 
TEST Hise 


Head Impact 


tog, 


Dummy No. 39, Run No. 2 > 


fede | atte Came el 


+150. 


@ 
tu 
t 
+ 


rox 


* 
a 
a 
om 
}- 
wt 


a 2 EE HO A 


AWOOM JUKE eR OL 


So a oe a 
a2 8S ots cE 
Ne e® 


95 


SECONDS 


9013 


q 
E MILLt 


Gon5 


90900 


aden 1 Be 


aZOHADAMET MOOG 


HEAD IMPRCT 
TEST Hide 


- SER EEE EEE 


+040. 


+9030, Ra et Pf tf dt 


+020. 


5 020 e025 0030 
G 


- TT TT LLL. 
, | | 


+960. 


PTE 
wot | | | ft 


+O20. : : | | ) | a 


Se ear 


ZORMADAMCMOGOMG KNOT 


16 0015 ~ 9020 0025 0030 
ME MILLISECONDS ) 


97 


peer) i ee 


HEAD IMPACT 
TEST H1iG62 


+ 
: saan 
4, 
ce 
a 


aie 
mo 
i eal 
tne 
<r 
wr 
ioe 
———s 
=e 
ae 
heead 


+040. 


o* 
» 
- 
. 


welt deck rt tft | 


. 
> 
. 
ie Ge Ge ges . 3 
: . 2 os . 
‘ . 
e . 
. . 
*. ry = 
. . : . * 
‘i / « , * : 2 
e * . te, o” 
. fe Pas . * bd . . ‘. 
ssele eseee [ett * = 
e . + . . s e te 
* so « rt ry ° *. . 
ae >» o Py = *. e* 
e a - 
« . . * 2. oo” 
. Phd soos, * ; . oir 
as + “ . ° Sd 
« . . 
«- 
. 
” 
oo 
. 
Pe tet tated 


OOOO fergeneneee 


S000 0005 
HEAD RESULTA 


Hide 


HGYt HG2i 


HGXt 


ULTANT © HGR1D) OF 


RES 


et CUM d tO Cl 0 09 
est ce NE et 7 TS PS ts 
Dart hm OF fs 09 
DAD B28 Aes oo 
-ee eee rt Ht + 


eee y3 WO 40) 40 60 0) 1 
® « a ‘| " s a s i e 
23 cD cp ON] CO 4 Ol ee eh oh 
SMD eal mh Cot om 
oes CY Oo O23 
bt te tit + + + + 


UAU SOUT aay 
® es a e +] s e * 

Dow WN. «rk +t 
Sco mo tt Hy CO} mr 


0 
0 
1) 
0 
+0 
+U 


OY et eet Ce SO OT 


Same Denese. 


SOOnl na Wt) 
HSeonoanoos 
tet tetree tet + 


CY tt Ht (UO et OH OY IT 
a ee ee ee ee ee 
See tu 007 wt 
Dooosdwuon any 
Soo.ovd7noos 
eee te Et He + 


QOOopDmaqavnaqoae 


SQAWoHioiioMow . 


WO QULI MN ooh oO 


EDV ALAN Oo. 


~“~ a» » © &£ F&F © 8 8 8 8" 


he mae TO OM tt IW) 


WU op ep COT CO 

e s 2 " e e 1 L 8 s 
er orm] fs, ot fs. us vy u's =) (yt 
CM 008 et et CD et et 
~womsa AH mS 


teeth ee te t+ 


UP Oe CO ON sb or oo 
eet Ob Od We 
MOM OD mete 
Me Oo DmmA Mas oS 
re ee a 


WCU et 1 OO TH oh et th 


‘al «. @ s e ? | Ld td a 


U3 C0 ee 1D wot £9 03 CO OL OD 


‘AJCAO mA ODAAD 


ocmnononanmaomcsa 
thet teeteet 


4D ese <P 1 OOo sh A 


e a a * ® a s a f s 


SrA VQuUMMemm 


QCA soo ety 
s8BIononwroa non s 
t+ tttt t+ te + 


ee UM Qo Dawe fy 
s * a B 2 e : s ® 2 
U3 CO Os et CUD ND 
SCA ete DO rt 
Seooaovwerera vcr 
ttt tt tet t+ + 


MNeoraanooeoe 
DMONMNOMNoOMoOW 
Lt co fd woh a CULO 
19 COW) et PO) ee 6 OLED 
a a a e e e e * s s 
W508 19) Oe ON op ch wt ot 

et reed et 


OM OI fo BD es Spee 
e id 5 Ld * s * ad e ” 
eh CO a Pe ye Oo) eet 
WeImInmeonmceoga 
Moa moamanrasa 
+r retetetteet 


CF COD OD et PD AD 0) OD 
st CU 0 WD PL OBA 3 0) et 
Aen .,eo92coOD 
Doqg.raeo7ess 
teh t ett tet 


QP OM Cam tw 
v e S e n e ad a ® @ 
OMIM wAaMM 
aIoaoa maoTeces 
MBrIoanrDenaqavIeoeono 
Het teeett 


ME COO a Wo cos xh et 
* 2 a e a t | a a a ® 
UWrinwWo of M2 
DOOnDmIeqgnecod 
Dog nqceocoss 
Fs oe i i oi oe is Me os 


OMMN se tin aro 
a oe ¢ 8 #® @ #*, 28 #8 # 
0 eh Pa 00 OOo i) OU 
QIoo rIrocvecaos 
Norroosceacqg 
tebe tee ee tet 


HOooneoaoaos 
arDNoOMNMaANsNnon 
DUI ae UMInNhw ond 
Wah Meow Os] Ol) 4 
s oe a 8 * e * 2 9 e 
09 09M ts 11D LON. OO 


et end ed ed ped eed ed et ed od 


IN CO Os ru 
a' u S e e ' s # a a 
QUT ad ete SO 
Boo0sonmrmoos 
BODnmoomooe 
Stet eee tee 


Albom CA 0 IN fh 05.80 
QU TS. OU et OO MS 
AA ameqarnecmas 
AOC Md aM Do 


bbe ete eee 


OM tM nd Ohh mh 
ATA NOD NON 
BIoonvrco oconD 
WEeEAMIAAIOM OI OOD 
Ste ois oie ike ike oie oie i ois 


RAO OO TAOINO 


MOOR too roa 
WeIga .2ey7roeonocs 
HIOonwse oD oOoo sj] 


HEHEHE HE Ht HH 


TaMArTrnonowwn 
e # ¢#¢ s # s 98 4 a 
Se COOP bc O11 
QIaorneceox.coas 
Boon S8oTreoo 
t+-+etrtte tte + + 


OOWIDIaoneraea 
oOmonoeNn Mow 
WM. OUTS. oe CUD 
NM ovuDdnafwTM 
i) e ® a es ? e * s 
DP op od wt A C9 OY) 
ts QO CU Od CU 


CE ON wt hm es ur Od 
s a i i 5 ¢ a a a ' 
ie ee ade Pl a OL 
aA Do Oma 
Poor oO mam oe 
teehee eet et 


Wet OG et OP Pe er 
e « 8# # 28@ 8 B® @ @#@ 
ett hI 0? 
maa TOMA OOM 
MoaImomoo7ragnt 
t++tetetettt 


TOON OMMNAEM 
® Bn i e a 2 s e | ® 
INP TIN RON In 
Ssoooanrrvreraxsa 
BHO HQ oa ooo orn 
Steet tte t+ 


TWOoOoCOCGMNoON 
oe a s 9 e t @ R a 2 
WePoT nw em ww in i 
MDOODogVreos 
Heooorao vneadann 
+-eete te te + +t + 


RAMON tMoMa 


NO eh OF <r OPN 00 60D os 


DOoODdDevnocos, 


MmAQoonvweocagn 
See tte ete est 


HeOoOnsooeoeos 
SMoONneNsNoWM 
Minh. ao dingn a ol 
Ow UDA fh (ow 
B a . 2 Ld & e a a e 
IN WI WM 0 oo 
Od CU Cu Od Cu TU Og CO 0) 


mh OS WD WO Ol 
8 # . L ” s es a a s 
ASO AC UT UD Bo fat 
TD OD me eae 
Qedoe Dm DD 
$+eteteteetette tt 


NOD Thm pM rt 
ID OD SoU IO Wo. PB 
DOnDIDIeqanroago 
Moor ooOnmaonD 
#+fettttrtt+t 


6D U7 90 U9 CO 4 1) et OD et 
19.40.00 3D UTD I es S. 
BOoQgoocO7T OOO 
DQWaqgaooaonTdo0o 
+++ teeetrt+t 


CIM OMAN 
a a s ® * 1 a baad * e 
NWO WINN h 
DBaaITDmAgaooo9g 
HOIoaoanaeoe 
teehee ete tt 


MAO wc 10 +4 
s se e 4&4 nr 8s «© 8 8 @ 
1) 605 ud 60 tO UU 
Hoararvronrnmoadna 
MQeo nrnaowrweeon 
teeter tteeteete 


Poonrnceronvwrom 
DNmMNcoNsaNen 
NNomMIMN oct 
QU COW Ah OM om 4 CU OO 
e * a . « a e 1 @ e 
mea et OO CO 1 0 
7 07 09 OF 0 07 OF OO) OY 


99 


COCO COI ee wo oN 
* wf F&F ef © 8 © 8 
WS 3 0 wo 80 db WD 
MQWOoa aa QA cam 
2am MOnMmOomMnmooa 
teeeteertetet 


ACO TOD Poo Ne 
s es e « t t 2 a s it 
NO WD 17) 00 60 60 40 1D LD 
WeoO Igor eonma 
DOVWOOMsOOD 
tee tete ttt t 


Qtr Owain oN ow 
co «s« «© e« £ @ © © #8 @& @ 
SD Di wos wo WN nN 
Lmoo eco vc07neon 
VAIO vdDeosroDs 
Se i i oe i oR os ie oI 


~~ 

a? . . 

Li 6. TU 19 i 7 0.0 

er ee ee ee 
MII Ww DIN 
Soa Isa oo eos 

so COmnrOo one rnanc 

wetter te te tet e+ + 

|B | 

ake 


“POTN $400 10 0 
be # s « . td] s a s s a 
LS 00 9 09 WD uO vd 69 9 
Loeovnsoo vr o70o0 9 
Seo roo ooeoea 
t-te hte te t+ + + 


Aid 


OHIO Ieooceos 
LoNsaMNomanan 


Snmnnouinhow | 
wf PI SMS sO OCD on 


| i) e : » e i w ¢ a 
eNO Reson Hoo 
OP CO Ah a eh oh ot 


RESULTAT 


ete 1 0 
U0 UTIL 1 WE 
Qo wd Ga 
QmmaeocaeD Da Dam 
t+theteetee 


Ae wet et Ue 80 
* bad ® a * s e w ® e 
190.0 60 1 19 10 1 in 
oor Too FCO 
AQ mI TCSe2eE7F 
tttt +t +tt+rt + 


Ty ot oe OD 00 9 8 8D WD 
ISO I I 1 1 WG EN 
IIOP IMmoonr 
amoorconroos 
Pe ee ot te + 


TS et OP 0 10 1 160 0 
£9 60 00 0 1D 19 ID 80 1D 1 
eooco9d7To7 e200 
OPIDdooTDeoo. 
t+ttt+++ Ft ++ 


Tr we W019 1M 10 1D 


16.080 19 1 1 86 > IF) 
MAA Qnaoao ranma 
Seorweoanmnaaa 
tet tet eee t 


OOea se enna es 

oNoNnonhonon 
INO ONO CULO 
ROOWUON ARM 
2 e s a * s 8 oe s 

MPI ID OAD KN OC Od 
ttt tse 


Mo OT Cu ih Wo 


3 aU 89 UW) st sh ee os 


EO Tie tow 
« ws ¢ » 8 e = = s a 
19 03 09 Us PLN th eh os 
moa cre 2a fc ms 


Tete CUM DIN 
IN WIN INN es ts 
DIOogreoocecos 
oo o0DeOc. Cocos 
+tttetttet+t t+ + 


Tere UUM 
e i | e s e . a ns 8 2 
1? 8D IN 8D U1 WD > fF ot 
moo ec cw racers 
OOo rr eerm 2 O Cm 
tHe ee et + + 


Se ee 


In ED AO ID Win tot ot 
Wome oa naa’. 


Sooeceoooees 
tee te tee eet 


IO Omceaomtmcamna. 


TMOM CN BMNOM 
= CULO PR. co OU bo PS om os 
ies NO OJ 1D Wee he CG cs vo 
Sona TOM 
WWD OW We 6 


Tso OP wt 
ve * s a s e 


wt OOD en 4 


UD COD Oto Ts 
TOMUSS 
moO a eS 
MOD A oS 
$Ht eet 


U9 LD 4 th 4 
so s Ss 2 RB i 
Troy as 
Bonne s 
Me >]>ra@am 
++++ + + 


| 9 CO 


® 8 s e a a 
TTMMYM4AD 
Danae 
Doonan 
++ t+ + + 4 


UD (940 <b eto 
Troyes tS 
DBooron 
Demaao 
tte et + 


"hom om 


on oe on 
WP. cp Oy UD fs, 
MY COU ms fs 0% 
* tg « e e Li 
SD sO TS. Oo CO os 
3 03 3 WW LD 


AT T=003.6 


#103.6 


AMAX= 


100 


HEAD EMPACT 
TEST H1i03 


Head Impact 


+200. Dummy No. 39, Run No. 3 


+120. ttt LE yd S 


+030. 


ZO ADAMCMOOMs ex OAL 


| “eo , = : P : : ; 
a 
EEE EEE 
COPE eee 
i 


: 0020 0025 6030 


+ —2 ON 


ZAOMADLAMrMOGIM ks 


+050. 


fo 
Pott 


_ 


oH 


+0 


0000 WHERE EHH ee 


*e 
*.3 


~G1icd. 


ttt EEE Ed 


wet LETTE 


u000 0005 
HGy¥i 


o0190 BO15 3926 0925 A930 
TIME MILLISECONDS 


102 


FEST H103 


+060. et] ty ted yd bp 


HEAD IMPACT 


4 


+050. 


Aa AGN ee Sem | 


+040. 


4 
. 


| 
| 


a 


0000 bk 
“O40. 


CP * 
ry oe ° oee8 * 
. . ° 
. 
* - . aa Fy , 
° . « t*0, ‘an * Pr oad erence” 
er? e ea ted ae. 
= gor tttfe “ eaam 
. -* 2 ¢ . ‘ 
‘ - é toe? 
; . 
“se 
a “ 
. te 
i] 
-~820 
s 
‘ 
+ 


AWUIOO hie Cee OZ 


“ 


~OS0. tt] be 
o0g05 


g025 0030 


Goe20 


0000 


~-0é60. 
-100. 


HG2t 


103 


e+ 0 Ot 0 


HERD IMPACT 
TEST H103 


aot |i ttt? tT tt ty 
vet | tit tt tt tt ty 
ee es 
|. | | | | | | | | J 
wet tet tp tt 
pty tet tt te eT 
+060. 


i i 
i . 


+040. | : : 
+*020. PP et Rep Fd tp od 


| ar a 


- om ceee 
° e, 
e — fF  — ,ateree 
° * 
« *. 


I. x 


0009 0005 


3 70206 0025 6030 
HEAD RESULTA | | 


H1id3 


HG¥i HG2i 


HGS 1 


RESULTANT ¢ HGRi> OF 


wt et et CU OD OT ee SD 
a es e * s es @ « 8 a 
@Omo oa Oh cf 
opmoaomwidt. om th. 
ODDmoeoornr ae 
eee te ete be et 


eteted CUR. OOM MTN 
OOOOH ININMAr Hh 
goma@an ooh 
Ooroeocro~nag 
eet teee tte tt 


ata Ur How a 
- a e « e | s 2 * a 
oo moaom 49mm 
Soooo nM onm ma 
SOIoeovwoaroc 
+e eet t+ + + 


UonrMde DNs TEA 
* s J 2 a tJ # | + e 
ooDapoor wonrin 
sa cxcooornnga 
OQ rVoonreqgaca 
a i i i 


«es 2 @ © wo ee 
ean pa mio Geal) 
ea s.ooonmDmag 
eooeonror7egonoa 
+eet tte eeet 


oonmoannvnconca 
CN OMOM Old iH 
Wao Wins omits. o cu 
SOO VMN AnM ow 
het «8 8 «ss © 8 @ © F&F & © 


he Op ee ee OD OP I 


m3 OW COD tS Py et 
s @ s n s Li] a 9 2 a 


Co Ot th Ce ot ue sh oD 


Cy rt 09 Cd et et ot 


Ome onrscagns 
ieranerererera ar ar 


4 0730 0) CU fh. Cd 
s e a e a 7 2 tJ n 2 
CON Meh NSU and 
Hs Oma so mwomer 
Ooms oOoonrmoannro 
He eteteerett 


WO OA TS. 9 9 CO we 
Hoe OC tr hic M4 
Tena ioeaooas 
ao 9oHo vn vweaoaooe 
+ereetEee te + t+ 


Neomroeanaun 
2 & f e s a s + e i 
CO oh ch ah 0 et th LD et 
ol peeled Hepes Dwg M7 


+ 
+ 
+ 
+ 
+U 
409 
+ 
+f 
+ I 
+ 


HNNUVStHO0 

s a ® =: ,fn s . a 
hoop OD bh Oo et ww CO 
We HMOUonooa 
ooo aa veoce 
ree bree tee t+ 


Seooeorwereoaa 
ononmonanNh oy 
IDA CU LOIN cu ut ts. 


TUMIN wis 0) coo I 0 


LOO COO ca cp wt ot 


wet wet od 4 


omumo: 


CUO A000 0 9 0) et ee 
Seb ab CO WS oN a 00 
—aeQoMmOonaomoc 
MO nOoSmronamwae 
tee tee eet t 


COM wit 1 19 oc IT 
cd] a @ ws g Ss a 2 2 » 
eo Tso ww m0 C4 
SeOmrmoo ToT 7Toe 
ODnDowonreonoc 
t++eeet¢¢ e+ + + 


ROA DWNMNON INA 
a . a e s s a @ es a 
AR MUDWwON t 
IID DeIWIDeo TNO oO 
Oc nmnoqgiuoneoacna 
beet eet e et 


Oow Cnn 407 + 
ei.» es #@ @ »8 #@ @ @ & 
Mama 9ig +08 + 
AOMODanm7IaqTe 
OMG oo ndeoeneg 
pete tee tet t+ 


ON DADAM OOM 
e e s a e e a s e a 
tO Mh Ooh. 0019 
eInanaqononoone 
oovwoos.e0o s0 
H+Htettettete 


MmOoODaDooaonrqaqo rad 
OMonNnoneNhawn 
ON hr oni f. mt 
Mew ow UD «1 


MMM +tiNin wor co 


ome eed ed et eed ent eet ed ont 


COD AD CU Co 0 sk oN 
a 2 e a e ee e s e td] 
pes Ca YF et OS Ps 
OmDDoooeoxna 
Omoooooanao 
t+etttete e+e t+ 


Oto RO tA 


MANA Naa dh. 
COmoenqnoneonaeea 
Aq VQMeoaomnanoanoacec 
Ht be teeett 


ePTwWA MN MWK + 


Me OO wO 0 = tO 
MOoOpDoowrnnaeoe 
Qoonvodcrvl00 ta 
-r Pte tee + + 


UT MINA AOL nh. 


- he UetnawMonn 


qeoooeoaco Te 
eomaeqoan2eeo 
t+ee eee tert 


MUMOhO tlm TN. 


MeaAMOK toot 
Qaqaeeoecorcnaae 
onqoqgwvTeone 
thet teeters 


Ooomeaq ca aco 
oMNoWoMnoNon 
NMNo wn ho alin nm 
SMOowUDuIah 


ARH opawAUOM + 


mre EC CU CU CU CU dO 


CIT et eo ere CUO or 
2 a ea s ® i e e a e 
WO 8d Osh sr sc No 
ODQareooirme Me 
eSseonrrocoane 
+e eet tttt + 


UD Ot OU A 00 
es e e vw a . @ e s es 
ONIN TION OI 
ean ooeoe aoa ks 
ooo oa Aa c8 2a 
Fee ee etetst 


TION QU CO Od 0 


. a ad * e v ® & s " 
COP? MINN ain 
qo .T7o0acoco 


‘“eaqgonmnocoocooeoun oe 


+eetetetttt 


TOUNKONANREG 
s s e » s e a e e a 
OMWTMINWNh Wo 
ono ooqacrIceoe 
erm recog rm eaqoea 
t+etteeetet + 


URN COM CUM = 


O00 vO chow ot sii. ul so 


Oa moonreaneg 
aoa rneocqcnaocrdecac 
H+eeteetetetest 


eomrnrmeqa rn0orte 
ON omNMoMmoeNnomn 
OUINMoUnmn~on 
mon CI wh ™M OO 
a e 2 a es a * 9 to eo 
INUIWsoh. OOH os 
CU tu O0 Cu Cu Od Cu 9 cm 


FHOMoO oth M AN 
eo es a e es ns t e & 
UB ad Pad UD 
Omwnmns nme omc 
Qanpnmonrmncecoaae 
EEE EEE EES 


TIN OOO TAN 
ID ID DID IN 17D 
@enDnnDpDo san moose 
ao onoaanDoeaagn 
Hee teteeetett 


NiNs-Oomwoatns 
P21 4.0 WOT. 49 40 1 3 Ww 
OaqgnDpDoonnoeoceaoe 
Ooo nea Teooem 
eee tet eee t+ 


ID Po Nt 02 et oT et 
«o 8 oo» ere 8 *# 8 @& 8B 
19 1D 89 0 fh. 40 80 4 0 80 
oonmononmaeoet 
Qoneoneace 
teeteeereret 


Mt PwWAR Minn a 
e o s " s e s a es s 
U7 1 WO 3 01 WD NO 
OoODewewDmoeocee 
OomDea.o0rTa 
+eettee ett t+ 


Sonreaonsaqornoea 
aiNoMmoeneanNnoawn 
WM maQinnr oclh 
ose eran 

a Re * s Se e * es 
wa 09) HIN IN DW 
C09 OS CM DD CO OM 1 


105 


CU OD <> IF Oe hk oh Oy te CO 
es es 2 389 # © # @© 2 8 
R00 1D I 0 od oo 
Ora eaeororc 
eSCoe2eVon oo Dae 
PEEP EE EEE + 


Qa rail WHat 
e e 5 a s eo a e a td 
wP OUD 1 wD Sor WO 8D 
Ooo oe rre nora 
Oooreacooaqas 
t+ttettett tet t+ + 


Mm OO) VIO tr com oF 
eS »© = ££ # #2 *s 8 & Bw 8 
An NM WINN ww wo 
roonoecq0c0c00c0c0c 2 
eoanroF eas eoonca 
+teett te te t+ + 


wt 
N 
WMIonMOnwdynonr 
-l * © © © 8 ee eee 
NS 0 0 19 60 sf so 
SDsoaoacIo000 
MOOD ono eaant oS 
Stet tee +H tet 4+ + 
iS 
<= 


AORN io OMe oh 
Ke 6 8 ew ee we 
00 V0 19 19 0 WO AL 106 
revor0t00e08 

t+ttet eet et + + 


MOaoooocecs 
COmMmoninononan 
OMWinnm ooimme od 
IN wh OI 10 0300 1D 
v ® 2 a . , * . | E 
N10 OF Os oo et 4 1 
0900 0) 1) eb eh ep ub och 


ESULTANT ¢€ HGR1> OF 


. 


Pfs. eee Oe Pe 0 PL ae 
5 s e td] ® * B a 2 = 
£3 9 200 9 0 6 BW ot 
MOOonmoaDataac 
OOoOAOoOnmo moa mS 
ttt ttete et + 


RS DOP fs Oo 
ID 19 0 IF IW 1D WD 
mMrAo0 oT FDO89a 
AIoIoODOONMATS 
Se obs et 


RR BOAOKR NOM 
INI INO DIN Inn inin 
Oororwr von oncan 
Soar eso 7c eeoca 
HHP e ee ee gst 


AOD ee BRO 
ss # rf &¢ @&- &= & 8 © 
WININ DW DWINIGIN ID we 
Eeaqeaqorro 70m 
OO DO TNO DOS 
teehee + te + + 


RAN GOR OKRA A 
| e e a e a 2 e s a 
1D 0 1 00 40 90 89 U0 0D 
OAIrMoe7TECoCSO 
200cT TTC CCO 
SHEP hte eee 


Omreoravnaca 
COMoNMNAeNoPNoNn 
IN moO NM oath 
MOS sO Oe AL om 
s e * ‘a s oe a es a s 
OF W710 0.0 fh 00 OO om 
woth wot ct hot sb ot 


rw fies Ot Oo PR on 


SOU WS BT a) to 


Cle ve se ele ee 
a Dmmoa amo rue 
+H teeeetest 


we PLD et OF 0D HO 
» tt * tl] 2 - 2 s . s 
<0 1N 0 WO 6 WW th <b 
MO as Sa oso oO 
QINMQaoa oOo Domo 
+trete ttt tt + + 


Ot UUM MM 
COLO IDI 9 10 WD et 
Oonma DBmoeaaag 
Oo anoaroraocae 
thet e eet 


AM io coco MM mth 
4609 19 09 19 09 i ot of 
QABOrMOononmnooos 
Sooreooro coco 
tthe eteeteee 


Move UM Moa 
s es r a eo #8 0 © ® 
$9.0 WDD 2 1 IN tn Ws 
OoOorcscrow..a 
Ooonroooro0ora 


FEE te eee tt 


OooocrorcrcTo 7370 
ONoMononon 
OOL NM omit 2 
340 00 0 1D tf OM) om oD 
a a a s | os s 8 es e 
OD et et 1 09) oF OI 
IWIN WIN 


CTs oh CU 
2 8 8 oe 
ee a 8 


SP Oo 
s a a a J 8 


TOD ODO es 


(a ve ae a Be 


Ooo eogne 
++eeeet 


Terutun tern kts 
TOMAS 
ooooaone 
OoonTno co 
$+ ttt + 


WOO Tw 
s s e n a e 
TOMMMS 
SCcooeas 
Qonranes 
t+eett e+ 


We A OD 


TOM | 


wma oe 
Ooaoaog 
tet tet 


Oomrmnroemca 
Ononoam 
lO MN om OU N 
TU LD ap 8 
*s 8 #@ «2 & @ 
WK COO 
1 WW 


AT. T=004.8 


+#1N2.6 


AMAA= 


106 


NHTSA ETF 


>razsza9ES 
es 937999 
ys? 39393 


ee ee 


Chest Impact 
Dummy No. 31, Run No. 1 


03-31-78 
Sov 7680215 
TRCOS11 


ALDERSON 3 YEAR OLD SN 3} 


me basil faw PP | SA. o— 


+ 


pie. ee. md | 2 | 
her & BO bevd LO fF, PF 0, BES. 


a9 
pressbo 
pre ee 
CHEST. IMPACT 


TRO-NG. 311 


0 120° 


9120 


“107 


oy 


+ 


eodeetgm a? We -> ate nthe « 


~~, 
oe i Spe ee he 


sone een os yp amen 


te Ren! 


ae el ed 
‘ . 


— 


+> whee He 


way ciao 


——s 


+ 


7. om apm Smmtanes = nla» — 


a, 


PY 


re eer rere t 


ry 


tom neem on, 


a a 


Pr ste ce epemrtiine <b 


: + 
: 


ov 


a 
wot stan 


ae 
‘« 


Teas 


— 


eo 


rane tol” waning, 


. 


irri Pn e 


Yee tes ot 


7 


oe 


. 


a 


airy ;¢ 


Oe 


dept = ets oe 1 
: . - | 


ek ee pee 
: .- 


ae 


me hee OD 


ee = 


ae ely Reet A a dg fe mes 2: 


hd 


> 


‘Gene 


Ye Ree ee, 


m 


Che 


= 
FP: 
Ai ies 


ah 
+ 
1’ 
eat 


i 


~~ eo 


' 


a 


~~ 
o.%. 
ff 


. 7, is 
et + ieee - = § 


ome 


gto Quheeidnes Sahn. 


ow “4 Y 1@smmh 


os 


ae & fhe 
> 


ee ee ee 


a mss 


Ld 
? 


Pott Se cee ow 


ene Her fol a 


e 


Tew ne - oe fowl oe ae re) 


ee ee 


Te edie dee 


_™~.e 


e, 
— — 


stew 


‘se 


. 


* 
ms 


ot 
. 

‘ -. 
ease 
sewer ‘ot . 
. ‘ m4 
. Sf 
. 
> 
5 See 
q ir 


‘ 
“. 
Pata’ 


es ate 


ae we wet te eehh. 


a: 
ni tge bah, ove 


‘we 


2 
. 


~—. 


oo ey et ee = 


Px 


- 


aeee 


=f 


ek on eet oe 


108 


ee 


03-31-78 
 so%. 780215 — 
TRCS12. 


" NHTSA ETF ALDERSON 3 YEAR.DLD SN 31 


Lee ered Joie 7 

pehieowtns 7 
gas 93999 F FY 
eo os de HSS 


CHEST, IMPACT 


TRO NO 312. 


°0120 


63 0red 


109 


Chest Impact 
Dummy No. 31, Run No. 2 


SOLS 
ARIF 


an 


J; AP. 20 PED. 


gE tees ee, cere re 


+ 


+ ge ene 


ta at tA ae Bp: 


isfy 
-*% 


) . 


ee 
-_ 
fo" 5 
st 
ena 


oe ee ri ete ei 


4 
, 
teep ir Yryr ete ak 


a 
é 
& 


wa 


e 5 

aor ee a e 

: aoe ae 
ae, 

ss tate ke eo 

a fees 

‘ . 1 

: 

“a 

* 

. : 
t 2. 
Z Lad am 7 


* 
6 
1 
. 
. ¢ 
: ‘ 
» 
« . 
. 
' 
’ 
we 
‘ 
Fi ‘ 
’ 


' 
f. 
ee, 
wie aaa ta + 


” . 


{ 
a 


¢ 


+ 
= 


oa 
sete ee Phew 


id. 


1! 


' 2 


date ase: 


; 
ar 
- s 
2th ee 

- 
watan 
‘ 

‘ 
: 
’ 


™ 


"46 = 


"—~- 


~ wm 


a 


; * 
ann * gee. 


A 
“* 


oe 
5 


te 


tates 
ten ae 
a: 


+ ety ose. 


en ee 


ot stele 


i 
’ oe 
afi, 
4 
4 > 
‘ 
«” 3? 
4 
. * as 
. 
es 
ace be 
i 
. 4 
f 
, * a 
Be . 
wf i 
Wa: : 
ae ee 


tee 
. .* % 
: ? 
a . a’ . | 
her 
eo @s . 1 i 
. zh »f . 
’ -- - . 
. - ce 9 ro 
. . % ‘ one ‘ 
vem eres . te he = °: = Yaw se et ige oe cee Le ape meee or ? 
reo. » weoige. ays “es ot 
r A & 5 ee . oe er Le wot ee 4 sue 
; ) ' oP aah OF gy eee 
met Beale ; Wie eGie a cate ie er Cae | 
ike aes ’ . eats eee Ma 
° i ead - - ee * se ae | eam ,. 
rt ai Te ae - +. ° vet * ‘ong . aS vee of sos} 
rr 7 1? ” aay i Fs ea -‘s * ‘ 
_ 4 Lot is . ot - +e 7 2 
> . 4 . : - 
« ~ . we ee tw te ee . whiney. z 
m ' 
3 n ’ 3 
Y 8 i . ears. ae ea ‘ 
‘ F 4 . 4 
. : . . . . e . ae 2 Am q Po . 
en : f ote ' ‘ot 
. . a « . : 
x we. tte St a ar Cee ‘ae a Viele e {-- 
t ate : ° ‘gots 
. a | . . 4 .# 
. a - age “ae “7 - - a i 
So eats tpt, te bat ‘ : eee z 
ee ee ee eer ts oot ce tere ee are Ss ed miso SG gl ating oe + Maya needa a copes e 
wet $. “e » & & : a on t 
eee A eee B mor eye t 
Beet! : fi 4 ‘Mee 
. v 4 “ 4 + ae <8 


3 a. ‘ i t os! yt tot ‘ . We Sofas. a on es he 
t. Perce a a ox! ‘ Lakes L . ' Bie ee Oe er ee a : . FF. Pr 7 a et 
sa Cr i he A ne ara ia Joye e be: Pa ty Cet ge ah Few ot fe ot “8 t tee rr «oe a <-t ts an ees ech «+ 
‘ i - : “Sy . : t ” e 4ys wen eye ope os er: “ 
4 ,e ee - an 253 a Soe ec ae oot 4 " ' . 
$ , af ‘| * 2 Ge rr To oe os ae Be ge ee 4 ok . a) : ‘ 
‘ r: iene Alersc Geeta pal 4c a Slee oie ale waa SSS er sine be: aw ove “ot a ele? eS : Pn chee 

: . : . . : . eo ° 
' . : t 12. th " +. . soe - itd . : ey oO 

age Lae £ en a ee Se - wtf : ; . 
4. . f a eo . } 4 aes } ants , wt 
eo, "ance 7 ‘ ean he PP sgt St  , : " "i. 
a : . ‘4 ‘ . *., ‘oly ae nf » _. 

af. Se ‘ Pat thie! 7 7 oth © “6 ee ee 4 4 
P at oe 3 * 5 - 8 ee 


Pr Geet + ews 


tigre rT oe “ty eh cette a Ct car <stm - awe ears 
re Pee oa ; i. . Aig oe Ss =e gS : er a ean ae EO We ee 
. *s 1: 4 a ’ ‘i . : —* t ree | . * > ee 
+ oe ‘ . . . - 7 @ + a teres. ' *. 7 ' 
4 7 . 4 . Paar ‘ + Sy 
“ z we i a a : = « * 
: ff { ty ees a_i * mf 5. etka re 
. iy .. tit o. i rae: eete [el a bean 
=e Fh oe me eo oe tes ee et 
. = me | i ove: i : - eS: * rod 
oo ces oe wal : tee 7 . a “ee ‘ is as mh 
, an a - . .° es “ .¥ ee ee 


‘wae a See Bina’ anew a he enti 


j 
@ 
Vacs: 


.? 
- 
x 
4 
~ 
oo ow ome 
_ 
. . 
-~$ 
ae 
es 
oie oe 


Se ‘ ‘ i ; . ‘ oe a te + ¢ * 
) a ae oe ae Set, Sa, ts :- 
coc emen cent ian beta Mee, bane abe is es ee meee eet ee ‘afitan. Se ae wah oe cree Oe meee: 
J Ps a . . 
is 2 t a oe ts F 
: R . © oe wy ee, a - j 
oe aD nt rae 


= 

« 
* 
' 
ta 


. 
CY 
ow 
. 
‘ane 
ere oe 


ree one eee — 


w ‘ 
Z % ‘an H . 
erg is . _4e ‘ 7 
; : us vee gcc tuba oat anne, Se 
vagas 2 Ct, 
"a mie 4, oot meee ee tae) fa af, &--- = 0: ome sah <a i... . . 
ae . ' Beh aie ee ‘ . . 
«et parse ‘feat F so i 
ang Oe wes 
. so n+, tpl te . 4 : s : : ‘ae Set »~ wy : 
7 i iv] LN eas « eae >? eer ok ‘4 Ps 7j : 
"Fe + 1 28 . * t se oe 1° Cae re ’ 
+ ot ay # ‘. i oar " “ . 
. . ae - 4 oy Pr x 4 oe | ot 3 * “ft “7. ar tue ‘ S4ooe oe j 
7 . . ‘ ~” a : Te 
* @ a eek ee ee if mete eetot. ee =f fre. tis: = tates ce ices ee) a ae -?* 
ve: . F * ‘“e - 4 
3b if : we = +o") wes 
: ‘s A wat ae 7 - oe oA a 
aes . _ gt. 
- § . * . *; | er 
' ae : . : PS . 
Mase, . € ae 2 t are. . 
. id « ws 
a ver) ee Bee . Pr ae. 2 Pa en SM 4 
< . . ig : €i een “ 
ry ° . 4 
* . , ° 4 a 
* . x 


Chest Impact 
Dummy No. 31, Run No. 3 


03-31-78- 


“$09 780215 
“TRO313., 


NHTSA ETF = ALDERSON 3. YEAR OLD SN 32, 


were eee eee ee 
FEOF. . wh te ee. . 
Jiu & beef POF FTO me a0 
pep aes re aae. 
ee ee eo 
CHEST.“IMPACT. 


TRO ND 313 


0.120 


0420. 


lll 


> 


aw 


. 

2 
~ 

a 

3 
wf 

sea mete 
. 


oe - 
- 
- 


i 
i. f a a ee é 7. 1 ; : 
° P a< % * * s 
: ae | L “ty 5‘ '. I : ‘ Poa i: . . 
he ae ae ope cee eae fe 
sy? ot . ‘ j fee ¥ mg Aa *? “oot ao - 
 ointeaithd meas “ mt om ae S$ fen ime we ee ee oe ee ee rr. ee er ee Monee Peart ore Sia : on : 4 ' 
: ‘ 2 : ” oe. ; it » 8 a hee ete : ree i} sated 3 sim shee gaee eo 
ye gw. a eres ‘tae boo ta }- a a tite ee wee 5 ex ge : .- te i. aoe Bs 
a Pe ae .h8 ri . =. 
: : pe: 7 Re Gate ce wt _4 Pattee ieee a ee 4 i i 
ae on PT. ‘ 2 a th mea" caae | te tye tee fm cs et J oe t > } 
= ae ae . ° «e , : oan a foes a . 6 . 
‘. 4 , . ' rae, ’ “ 7 eer We bk t ? oe ~ a ® 
on *, a a Oe ec i rar | "3 b- swt : : 7 
j era | ee ae eget 8 jeer age te Si > ee % 
Soe a, i : ne. See oka, pc esse, . ‘ ee a 1 
. ace . - ca t- i re r wee 7 oe ia 7 ree os , -ge . 
* t 90 cS aaa | . t = : eer ee aed . +6 a et as eae ted “ ‘@e ‘- x Be... «t . : ' ¢ { 
ter ate ee . . pA me oy mm me eee NB. pve th Swe Tat lé& e wise Feeneas = -ree, “6 aven + - ta wie ery ee’ 3 oo ca and , eee : ~ i ae & . F 
ah eae geass I . C . fi rs . i 4 oy ae a . tie * eae it i al we fasws 07 tm ewer hy tent me ad .. ON Pet not areata ed. 2 ahomey =* 8 we Le ed. i id enbgete Bee my ae aint = de =e 
} Su : a ee 2 . »* . ar) ‘ “$a 
= . Re pet) aes 4 
+s = 4 a * ° 
oh. }. . +7 & Me *. .#@ a » > ae } 
fe. . p A a ¢ : 17 s‘\ e 7 Pe . 
gk a he : ma tee te ke jesse . dy ‘ eet er ae 9 Pr ne | adm oe ‘ }. . . 
ne as PUR ee ee ete ae eee ee a On ae 
= Cees : i F cs Deady SC ot f. oa 5 £ fF, + oe +. oF t. Ba ig 
t “Sle. * - ‘4 a nw ge yg «8 = , : iy 
a.™me Jo. aie > * . z ‘ . » * 
“as ae mye b-Ze dee -_ wit aS. sae te ee php oe Bing “oF thbabane cans inte eee mt ke be mete eee. 
‘ 7 ee wt : @ -. « ee ars . oe ae ee P a 2 : 
= r ~~" _— aad 
oe .. NSS ie? Ga tee 2s -? oe ee - : 


3*6 © Aide hl Teds apne ras we nate | : . : 
iT iy : . x Sr e fs 


mH . cate * | nd 3 ane 
ee a. ae sel a r i e # .& 1 k .- * 
oy Pee ic £ aes € . 4 
7 a ns vc he : seers tgs * march ae 
, . Pgh PAS aaa eS” ee “4 By as °: ri .8 a ais é T.= > Vw, abs : 
tae &. an, : Pak 2 . . ” Tate Paes ‘ : 
+ geo eos: ne vont, —a:- . Seon oon sheet Ena Leceal oft = a onaiom ang wee Sw os a ae 
*“ sa a:- : y . Sen, hoes . _4 * gee ve" > = . * 
: ones oy 4 ic ea ee a eee Come t 
" “oF Bercy : abet OF ase : : esa :f . . ‘ 
“e A ; : c t - = ro : a + ; : ; 
: a ras ye aw Lal a we “as . . ¢# 
o) a i atl Be cate : =r" . 
". i. 4 “ . - nie dnp ee y . * birt Pree a ee 7 ft <a ‘ 
7 . f . Hy ® o y “ g ’ 
_ 
' ,y .7 a S OL a a, ~ 
’ ‘ 
. are i : . 2 ‘ * ; Pa yi { ’ 
age . j . t- at * 7 F . a 
eS = Pee nee Si Se * 
j . “4 4 rs . , Ld . A § 
re }*- e. * ae at ee M : t= whe, «® wae, Sm ‘. aren a 
: Ma . ‘ Pan : atid Tee ' 
eek ag wo bede 4 ‘ ' q .* x Py . ; 
mts fo. Wie: toma oe aS on: Ae ee esse Jee 
= ® ‘ i « 2 i: 1 .? oy . . re . . * rin! elt < y ‘ 
a ee ee an be 
> - ‘ ‘oy : ‘ : c 2 H ‘ i 
t fa vt ape : ' te . j 
e 7 Fi yp. . - = ae 7 ‘ e 5 § 
e ity af . out sn ' 8 a vy i‘ 7 v . 7 a, é 
‘ } ae : . ref A : ! } Ca od © e o + x ae h, «, Lt . @- H - d 
wee es | ole pee me dared ill } £ P ae pak ee ee: are ia: «,. Gene ont sore sche A al ee wy ‘e's wh? é sean , . eX 
t tose 1 : ‘ go. oe . oS ae + . » tery Fe ¢ t $ 
~ es - - } we, } ca rig "ePS _ oo. * . : } . . 
£ . ““ ot j SG ae . . . a . 
ie ° ‘ ‘ : ° a Py =e. > $ *e es ar fe ™ . 4 
%. . t 5 fy » , _ . i } e . 
* ; : . 4 ity) OE aig i a2 
: : 4 } : j . » . +, é tee m ‘, . ; vt ‘ tat 4 - . i] : i* } 
oe ysis a ieee Mc ug, eae j a A, Se oka eee ot a mn Be Sas as ae 
oa . . 
- LY ‘ } = 7 : eee" : any) + , . 4 
F ' ‘ : . ° . 
‘ t ‘ ‘ y . 
‘ rey e : fa ws nn ‘ ry are ve se a - , | 
we A i i oy , : . p : ase ‘ ; é . 
. rs a , , 
. ry = . 
e 


* * ’ . 
tees, SS ae . : C ew ws ’ 
we J UR. : : : . ; eee : ° 
7 a i ey a. se pare Gre aie eo os ‘a Salo om Ae 
; as ; imate . : 2 < - . aes ad my. oe “, fs ot gp z ets 7 e- e236 bp 
a ar _rust ; : he rap cneme bam 3 mete ee ty oe oo Se At. bw i ee ee ofan Knee -frs aes whe ihe 
te ee : F to - Site Me aR Sa D8 a Bee Se pie ‘ 
~ ‘aes ioe ~ e.%4 a See ee oat a) ee “94 
e . x - * e ° wt og Si Sy wet j 
a a 2 ie 19 + Ss - 3e as . 
.* : ere) : — é 
- ewe ene 26 hee ot : oy + 
ee a 4 e 3 me 
: / “ete ge . ; 
meee : eg thd bo Oe @ oe é 
s " © . & ease . 8 Bs - a a BP amnt ww aden . e = 
+ - t 
ae - 
; + thew’ y of scatters eR 
+ 4, a *—* ss ‘ ars 
: : “ Pee Beg Be Sen ee : ' 
aes ee at ee 
a ace mee =, Pom gs 3 . wre ’ ba 3 
os’ Pa .. “ 4 es so,ee ‘ 
=e? 7. ‘ o wit - » 
f ae ae; ‘ wont gag - ome ve # F 
“3 pi aati 9 oe Saar re + “  « wf * - ae re, : . : 
ae a ‘= Laer ae es es ete eyes ‘ a ol a ete gtd at Fy ee whe Sen ee be SES ae o 
~ 7h. sy “7. 4 FA . 2 taf Sn tg 7 ows, “as - bar “ aera 
itd ww a Ce. ae ame 7 6h .‘s ata wee ae .f te i : a- “ ye vee ; 
s > a a8 iS te wk =e) \ : : “ -t eee ‘ 


* ; FFE, GATOR, UPR DCS' 1. 


4 


CHEST IMPACT 


TEST cool 


Chest Impact | 
Oummy No. 31, Run No. 4 


*O30. 


=p ie ot 


ere cares eae © einem | 


0 iy ED GT 


—_— ee: 


5030 


o0e0 


0019 
113 


g010 
TIME MILLISECONDS . 


o99009 


CGXl 


Z2OHALDAMFTMOOMs e<mo 


+0290. 


+016. 


+012. 


+068. 


+004. 


~O004. ett Tey Ep yy , 


114. 


ZOMHDAMCMOOMs HNC 


CHEST IMPACT 
TEST C001 


+012. Pe] ft ttt tL yt 


+008. Py TT PPP = 


asabieit . : ** x 


+016. 


e000 


= * . Ps Sealed 7 
wees e = s “aye isn "34. e208 
. an a0, 


~O04. eT] ] fedeb ta dt td 


[oo | 
wt tET tT Ee tty ty 


O16, Py ] | f fhe b bp 


| | | 


~AoiO 


+040. Pt | ty ey Ey yy . 


+010. 


ca00 6005 Q016 cais ov020 GGe25 0030 
TINE MILLISECONDS 
CHEST RESULTANT OF X ¥ AND Z AXIS 
116: 


codi 


CG¥Y1 CcG2i 


CGAl 


RESULTANT ¢ CGR1> OF 


3 ot CU or 0) 9 et 0 0 
een #8 © wm 2 § ew 8 
eooonnuUNn s+ 
omrnroaanroaoooc 
Oqgqoaroonroosaea 
+e eettte tt + + 


wt CTU) TU) eh 
e t ® Fd] ® es id ft * bal 
OogDooom an +79 
Sooo ocToe2scea 
Sowoq r700aa 
teehee tete t+ + t 


MOAUH sees te: 


ees epee # # & #8 8 
eoagooag U7 
eaovoooo007T0a 
Oooqoonr0oTI vs 
+t tte tt et + 


seg et MN Ol hh i 
e ¢ * wo @ 8s 8 @ s @ 
SooooouUely 
Saasoovoocrcdaoe 
wooovc veocta 
++ eee te e+ + + 


SHaoQndovinac 
*oeswesr ee #8 s 9 * 
oooqooonondal fl 
aormo0ocT0o709o 
Ooqooaoroaqaa 
+++ee+ ++ +4 4+ 


oqaqooqoaoeana 
CM rMNoeNnonow 
WoOMUIRNaAMUNK od 
ETowdDMnaN Mow 
== »© © © 28 © # 2 @ 8 8 


bh 29 <4 0 09 + 1 In 


NFrHOUMmowrwA. 
e s td] a e s s « a * 
NRA MOS Ow 
OD tet et et FA i 
OSOomoooervoon7r0o 
teeter eetet 


OMAN COMING OO 1 
NN. oO AL ID OY 
OD ett et et ei fh) tt i 
Smaaarmonarc 
++etteee ete t+ t+ 


MOorm Ut were 
e a 2 e i | 1 a a . e 
WOHo mht to 
C309 ot et et et 1 0) 0 1D 
oDdvoo0oonoo7Te 
+ee tee tte tet t+ 


MTOM ADO oS 
« » a s e s a s os a 
MDoWoxUAaIMoWo 
Oder et ew AM i 
aovooWwcoca 
tet ett ett t 


Mar UanUWehw Oo 
ee ee er e ese @ 
ID MH Aan 0) oO) 
eooco do oon O° 
+r ett tt+e + + 


Cooecnmoeana 
OMNOMPoONMeoMoW 
WNOAMNNK Salon 
CU 00 UF et fs. 09 4 OI CO 
id es s ® ® ® e es s e 
Woh C0 mm cm et 

yng ant wut 2-4 


OW DIN wo eh | 
8 a es 2 e 2 ® . a o 
THHAMDAMDoM 
MonrtUMnrnAOortei 
Qoransaronraaeec 
t++eteteteeretet 


MAIN IMO Oe Mma 
OwsoIm Hd ttron 
(Oat Ort tt A O46 es 
onrmoacoccsao 
-eetee tt + t+ t+ 


MyvownTrMmoDBay 


AMnnwMworwoMm cd 
tron ooaaet 
Oonvverocnceodq 
+eete ttt t+ + 


WON OM OO Og 
. e i] Ld e ws | s e we 
WerMdomn aa + 
Torah OQaQrc 
QOonoorrao70ee 
+-retette te + + + 


eet UT 2 OO I ah Os 
2 6 8 @ ea & 08 @& @ 
Mon tah. MQ Kh 
TO OANA OOaAHA 
am aro 2eroca 
t++e¢e¢¢4+4 44 + 


Oonvweoqecqoen 
ONMe2NnownNoWMeoMm 
ONIN Ko QIK. @ td 
Nsw Mow tO IN 
e s a * : s @ s Ss s 
UMM tin id wash 


ot ed eed ont td ed ot et et ot 


TOM + CUD 1 SH OID 
2 + es i . a = a ” r 
TMoOWAQDAK ER 
Met TAOodoaoontec 


‘aooo rv 7T7e coco 
+teteetettete t+ 


CU 2.0 ot wt FM Oo) er aD 
eM et hh et IO 
wd ed wd 9 2 tS OD A 
aa Dos 2 O00 20 
+ettet tet + + 


a O Pf cu 0s W910 0 0 
os # «2 &© © © ©» @ © 
TMH OM as TWh KA 
AK wBOmtoanoa 
OoOuraeeocqaonaoaonaca 
teehee eeetete st 


Mp Ch wh Oh OF <f 40 
(A¢~¢ Otro MOAN 
SBHHOGODWOOAD 
Ooanavoeraaqe 


HHEt tee tees - 


WUMBONTMOMUM 
a e e ® e Bs = es e 2 
CPU OUTO CINNN 
ame OQooocnaoaa 
ooocnoqaocacaat 
SH eeteeteet 


OOmooneooe 
eoMnohvonownelh 
Ih oo CU ION © 0 
ROwmwWAMMAh 
ON oor UCOM 
tee Cl Cu dU cu fo a cu 


NOOMWOM eM OF 
» 28 «© 8 8 «© 8 8 8 @ 
6D 19 09 CU et wt et et LM) 
Ooeoaqerandaa 
Oorvorcrornmea 
tet teteteet 


HHRoCOH tow tM 


WIN tet tes ei MM 


0D A sO Ks 


Oonrooscoace 
+H eetetet + 


SVOHMOO tT (91D 14 et 
se e a e e s a e a td 
RIN TOU sae IM 
Donrooroeoae 
OooevovWw0o aero 
+-eteeteett tet + 


MOON Mad tron 
s e e = 2 s 2 s @ ® 
R80 th OO et et et 
COMECDAECO7OG 
OoODeorMoeecors 
t++ete eet t+ 


C91N OO tO + +000 
«eps » 8 # © 8 8 @ 
Pa. 8D 109 OF OS nt wt et et CU 
ePoonero0o0oo0 74 
eodaeo so oooeo 


tHE EEHEE HEH 


evorcnccoqaeas 
onnonnNnononaiNn 
COUNNoOAQMN 2 a 
OvVvdani aw Mo wo 
NMDOwoh HOM 2 © 
Cu cy du cu QU GJ Cu ad m9 04 


C40 Of 0050 fe DED 
. e o = s Ld s s a s 
ttt rr 
Somer omoarce 
eSrMDODTOoO0% 
t++t+t + + + + + 


MOM MoM Cr nwM 
a e Ld bad a a = e a « 
Seatttt tt OM 
COOOODOO0a 
SoIreoaraoace 
eet teeetertt 


OD ONIN 0 01 


ottrd tt tom 
oq oronrooaoq 
Ooororonceaocoe 
tee tete ee etet 


Ot COMIN Mo COIN 
td a ” 2 ® eo s a « a 
Oter rset tr tTOM 
omqocoro0oeanc 
aq ooeqoqoocaocacea 
tee ete eee st 


0 0790 COD 19 Ot 00 
e a a a e S = s « a“ 
etd rot srr M| 
Ooqeoeoreoo0e 
Ooneooco2o 


bette hee t ttt 


117 


WMVMN Oana Cin 
a a * 2 a ® ® s a» s 
MO CAO) wt tor mca oy 
Qoec mamecoeesD 
Srmornrasoeaag 
teehee et tet t+ + 


OU OI OO et et me COL 
» 3p # # @ mw 8 8 8 @ 
903 CO OFM) ef <p tt 190} 
OA TOO Be oo 4 
Soo cer races 
++ +ttettteer tt 


et CU 9 WD OO et 4 oo (040 
eS 8s = =» # © © © 8 @ 8 
OM me OM eos COM 
VUomqoqnrocaoceaq 
Sr20o0c07cecoeroes 
t+tttte te + t+ + + 


out 


N 


tJ es @« es ££ 8s @ 8 #@ # @ 
OnayrMad seo 
ao 2aceaqaqooocna 

KVOnmo seo oacocna 

Ket tteertettet t+ 

ha 

t) 


AMUMUMOAN Mee AOA 
| 
0709 89 0900) 03 ef Pe OT] 
GConrmaeococvo aces 
OVoagv0ronros 
+eteteete t+ t+ +t 


COoMneaMnononom 
COUN OMINAN. om 


RESULTA 


UM UINVMDOAeaAK 


O1M 19090 0) O) bh op 
a s s e s s a # s a 
UD UL CUE et et et et et et et 
Dro IT ONPFMOAD 
IOnDmoarnroanonoanpt 
tet eeteeee t+ 


07 02 F940 eh at OO oP | 


s 2 a ® es # . Ld a 2 
OD TED TP wt ert eed ot ed ont ed 


FOI OO I OOO C=. 


DImMooooseoo 
Heeb ete te et 


Or ar IN tO ee IN 
Li s i s . a 2 . es s 
OF OT QU tt rt et et et 
AIOoowmeoo0geED 
Aree 72ooacs 
+-et tet tt +e + + 


IN SMA We OO CAIN 


e 8s ss @® 2» © ¢ ®© #@& 28 


CPF OCU OY ot et et et od 


oInmooa ro TI 7eco . 


Soo oreo aq as 
PEt tee eee ese 


13 3 60409 10 0 C9 
Ce ee ee ee ee ee 
OF 9 CU et et et rt et 
DQDooonro0VT7eT0 
WIAVOEIWFOAaeo 
+ttttete tte + + 


DBNranon 


Io a CU COD ct ot mM 
sa Quan aaay 
QI maonnrenaqoaoc. 
RIS DIA nmDIo 2S 
Ete eee eee 


BR 09 OS CCE) st 09 


ree CUO CU TU oY cud 
2322 OW OOO. oS 
soc so Ooo ao 
Pett ete eet 


DM oo 4 CH CL) 0 oh 
. . Ss * es i ‘s w a i 
AM CUT CUO oJ Cu 
DOonroroococcs 
Soo reco 7OD 
+++etetete 4 4+ 4+ 


WOOO ct wt CUD CD 


s so a e s « 2 8 * ° 
maw CU ON CU CU OO Cd 
BIMeswvT.eoces 
gmNeoeceeooeo 
+t + + + ++ 2 ++ 


“DIN com OF UO) 09 ot 


wae ee CUCL OCU OP OI. 


Onosraoaaoqoe”s” 
Wea sa ste anos 
+t teh teee ete + 


OrOoeoero 2eOoO 
ONMoNns2NMoneay:yn 
OnINMNowlnn oa 
ew tom Mow 
s » es e @ ] s e * e 
MO meataet ih COM + Oi 
19 19 0? 19 8 69 iD 9 69 1n 


Mim COR MN sb 
s mn @ 8 ww © 
DL OL et et et 1 
o> Om So et 
QOarmnmamy 
+++ + + + 


0) 8 ud ore 
ad ee ey ey 4 


7 9 aS a a 


Mm OS oo 
t+eettet 


YD wt Te a 0 
Og C1] wt et et et 
= ot Ce eo 
Qiao as 
t+t+et + 


[6h Met On Ns 


CO OU et et et 


mosBoo rc 
Oa aS os 
t++t+tet 


MUnorwn 


AIeTOaS 
++ + + + + 


AT T=012.2 


4051.3 


AMA A= 


118 


“ZOHHRDAMCMOOME &xan 


CHEST IMPACT 
TEST cove 


Chest Impact 


Tae ee | Dummy No. 31, Run No. 5 at | 
+080. PT Pt fy yd pe 


+° 60, Pt ft fy fy dt pd 


| TT RE 
~o20.{_ Peis : = ba ore} 33 


+020. 


6020 6025 0030 


119 


ZORMH4DAMCMOOMs K<AaNO 


CHEST IMPACT 
TEST C002 


#016. = 
+0 i2. x 
+0093. * 


-003. ttt ty EE Ty Ty 


10 oo01s 0020 60025 0030 
Me MILLISECONDS 


120 


ZOKHDAMrTMOaAMes eNAO 


CHEST IMPACT 
TEST Cooe2 


+O1e. PEE EEE ET ty 


+016. 


9 0 G 5 Faroe eeneescersesia Me, 


~OO4. ett tT td dt ede pd 
-908. RRR TARA 


-016. ie os 4 2 ad ae 


:  p0e20 0025 9030 


CHEST IMPACT 
TEST Code 


4080. | : | : 1 | |. 


_ PP Py Peer 
+060. ett | tb tty Pye 


PAA 


oo000 6005 vaed 0025 0636 


BAO 


cCouce 


Cayi CG2l 


CGX%1 


RESULTANT ¢ CGR1i>? OF 


sf <r 09 19 00 79 IN 19 wo 
a ® 2 i s | e s s a 
Oomnoesoao rth CU 
Ooqgoroars20o 7382 6 
OODoeerI 3s mIea 


tHe tette et: 


spot inst tin dt rs. 
e s 2 s 9 a es es . | e 
enoecrovrTda nt t 
Kao mronsanrmanac 
eo m&Ssonaonsaonrrta 


See hee ee et 


ott wt tl oN. 


Oonrmoer oro 2ra 
eoorerc. .70e7Tcd 
teeter eee et 


SOHtN ttt vow 
ee f @ 8 ew we ee 
aoonoonmwmaoaoltu 
onereqavTes300 


Sooo onroonre 


H+eeeteeeeet 


9 <I + + OO) CO 
, & @ e a e 2 ® e s ws 
oo roo noorstdy 
Om nAaonrnnrmcoact 
VSsaoooasnrea ea 
Prete hee et 


Seonreraqoaqac 
oNoaNoNanNnon 
WOoMUNK minh ot 
TowMUoOnManwK Mow 
= »© 8 @ @ © © #£ @ 8 @ 


eeoarn 7m (9 tin im 


MwWwnrMheas OM 0 
2 a a it es 2 es t i o 
et CO SO a tH AD OY OD 
OD et et et et fi) ef 
Qagarereoranaans 
t+tetttetee tet + 


(Hf eaPwoen iy 


wt OF Cr Ty 9 09 1 OD 2 


Q@m0oeanrnAaAan WMH 


Oo oma rg vwvoares 
te teteeteteetet 


WHO CenMnNneA Iw 
ws ia * e J a s a w » 
wt OF 19 CO HO UT eh 
CD et et et ee 1 OY 
eanoeovov.enra rs 
+e tet t+ te + + 


OMmOaAlINwW iN om 
a e s Ld t Ss a a = e 
eA INMOoMUINN wm 
Cem ort wed fi) 
SOeonoacrraqaonae 
t-te ette ete t+ + 


es tinoMm Wo tc 
ftura hs Alt Nh tet 
OVWoonwAAAM 
OMIQooveore 
HEHEHE EET 


aooao0o0eco7e 
SMNonNoMNnon sin 
Nhe QlON adln 
TU OID Sh. oo 0 17 
1] e 2 " ® eo a | se s 
WK COON oe rte 

gut ot ed 


ONoeoM aA OWMoMn 
e es es * a . s a a 2 
CON. RT COLD Oo OO 
THO AS HM et It DaAO 
Onrmoaaqanroonaoe 
+eeteee tet + 


WD NiMesw tt aM 
en ee > eT | ee 
teetMordds ooo 
oOomoaoore70c00 
tether ttetet 


MoMOn ON VAN 
es . e a, « e e J * 
sah ehh sr 10 Os 4 WO 
Terao rtestt Soom 
QamGg oodoonevTvca 
t-te eet tte + + + 


Ne Ot se TON 
. 8 . e g * es a 2 s 
NWOOHRAMMRoWy 
THM HH OO 
omormnaqacocarda 
+tetetetteetree + 


NWO COIN ID OE ot 
ON Mew OCU t + 
StH OM Stet OO 
Oooonoanqaqncco 
tee teee eet + 


ODmreaarccora 
OM eBMaANoONMNeNh 
OUNnNwoOnDoN oa 
eas (9 4 CU OO i = 
i e @ # e a a Ss s a 
MUM Mt woh CO 


estes we rt et et et rd et 


Tia oi 091099 co CO 
. 8 e | +] s s a * 
CU st U3 CA ON th 0) 
“waestet ed OOO oO 
MMI oo anmaDmoec 
+ete tet tte tet t+ 


COLD LO ett COIN 
aATNMONAMINW 
lM eeteededted O39 Oo = 
araoovTvoesacda 
tee teete eset 


sam MUOOOHAN AlN 


STW TOW UINw | 


AM HMM OODAIE 
OomnrmoeanrcorIaccqoea 
Peete eee tt 


09.0 OF WOON At Bh 09 
2 e ® ? a t a] e a 2 
SOMIN st aAK cudid wo 
AMANO ODOOIG 
aonoopoere 
Settee eeet 


Noro TAN M + 


* s ® * ef a e € e s 


—h PMMINMINA Met tO 


AMAA QOOoIa 
oonoco re T0es 
Hee tte ht te He + 


OO oeroseroraca 
OM DMNoNneoNnaM 
Dm mainomN odlnn 
RrCOnmwo asin 4 
COM oz > v4 ot CH 0) 0) <P 
rae CY QO Od Cu Od fu tu 


UA MUM Dash oo 
a s e 2 . a a s 2 a 
Th fh 0 U9 9 CU wt ot OU 
AaAQrenrnorrxrne 
AQ mMBoeooeronrs 
++ ee tte tee t+ 


CU OLIN Oo coh we 
td] e a i a @ . a 8 * 
POO fo Od te 
ePooeoaono rao 
Qooaceaa canes aa 
thet e ete ett 


TU OO. eh roar. 0 


Lad s s * 6 e # s . e 
Bh RO Ot et 
BQaQooqgno00e0 


QoocercocoTce 


teteee tests 


—SUDON 9000 
e 2 «© #8» @ @ Shell 
NN. PM 80 10 sb 0) CU wt ot et 
Sonvnonoroceeona 
org ireraranenenars 
$$eteeteetetese 


ede leurs 
ROOM eee 
OoOooooreTor2e0 
oOooccv0neso 
tteetetetetee tt 


GooreresoorTrce 
oONoNnonNnomnMnonh 
OUNNeANMmotw 
aOUaoinah M2 oO 
w ® s a e s e @ a s 
19 1 30 WOR. 09 00 Fy co 
Cu du os Cd Ou Os CU 0 £9 £4 


WAC MIN wIN I > 
s e » e a a a ® Ld # 
CU Co ah st sho ot of 
moanvnvecor coco 
Sonomoarooae 


tee tee ttet 


W309 09 600 oP LO UD oP 


CUE CO 0 hh ob ht ot 
onmeranmooldeo 
oogooecscro ce ee 
the beet tee t+ 


CON. Dw Wut 
UUNMdttess 
oOonenorca0e 70 
Oo Doeoacosdca 
t+eettte tte et 


Up eto tion iw 
e a es + £ s s ° s es 
UUme d tet + 
Om s2 mo meaa ca 
QOD a sm2rMmMeommeoe 
EEE EHEE 


Owen tO tT IN INN 
UM AICAM tert tt 
Oo nroqnrecnre 
Oooo Doreanec 
SPE tet ett 


BIO 
COMNoONMoNneM oN 
NMoOMUNN aU 
UDHaAaw Mew ad 
s i 8 se e a ee a L a 
sr (9M t+ UIINO wo 
MA”MMMaMM tM Mme 


123 


INN CON OM oP (od 
se © © # © 8 © 8 
As io i i i i GE 
onovwraQeooocoea 
omoonono0os 
+eertteteteetrt 


40 CO 03 Ob ee ch oy 
e . ] f ® » s s * e 
Stet er 0709 
SnawMceV20CO 
SroarDoooaces 
t+eeteetetetet 


MIN WOON 4 wt oO 
@ est #«& = 2 8 © @ # 8 
owt ttt tom 
UOow2roeo Wve0eecoa 
oono nacnqoaoe 
eth tee tt + + 


aan) 
NM 
UINWNONINM MWe 


C 


s i e 2 2 » 6 * 2 2 
torrets TCH 
gooaqonaco9a0co 
SHomood.aeaqcces 
Kttetet tert t t+ 


aad ttt TOM 
VovwovnnTqoocraeo 
BIO DBIoeavoes 
+e tte teeee ++ 


ONNKRoOUNNKoOW 
MI) et 7 9 0 000 I et 

a e es » « * e a a e 
ER MOKROCAAAHUM 
IZSMMaAMtrt ttt 


RESULTRA 


MUO op Ao] te 


OE CU CU Oe CU CU Os tu Cul 


oOnroonromAnan awn 
OnmoaoQgarnanaraea 
tet het etete+ 


LTD 0 et ep et Yt et ot 
6 | « 8 s e e | oe i 
M2 fu CuO) oe CU oy Od 
MOBIOonDMI Of mc 
MDononrmea7 cas 
+tete ete ttt 


BRM et et Ol] CU 4 
ii : oe s # 2 2 ® w a 
aD anol malay eaten) Bas malas: 
MnMmoaoeooso.eoe 
Soo2o.ooego 200 
Pee eee HE Ht tH 


ees @#@ #8 @&©£ #& © @& @ 
OU Ol Od 1 Os Cu Oy du ni cu 
oDtasITeog7taeao 
Ooo ran canta. 


bt tbe teteest 


Otto orthl d-4t 
e* s * *# #« #& #® #& @ 8 
cy os cy as cy au ol cu cu 
OHMoDoooo200 
qgaoanoaqon7nraa 
+t tettt t+ + 


ODoorToo27000 
OmMowMnsNnonow 
NMeMINN oon 
Ro eon ONAN 
8 s s e a q s e s e 
CF <b IN IN WD WON 0 

Stet tot st as cr 


eA CD et et OY] et ot CH 
a se e a i] a e Ss s s 
OU Os CU Ou A Cu A cL Sd Oo 
DrMeormsre orto 


set ODD eth wt 
mj te Cu OU Ou CU mu ed Cu od 
MO mo wST eae Ss 
DBnreanrmnamo anaes 
ttt ete tt t 


KAO mir fs 
Og oy CU os cu Cu Os Os OO 
MDa amo rwocanas 
Omrmoasa ro a cas 
-+ettettetet + 


Art OO metre et TUN 
e ® # s 2 s t as : Ss 
TW OE OU OI 2 CU mu a Od 
oOmrmeegoruoencarc 
Saco reqanaaes 
tet tetee te + 


Sete (93 Ht HA +t 


. « ws 8s ef bo & & & Ff 


CU fu CU Os Og CU Ou Cu OU 
Qoaoderoesoa 


Oomre rca ses 
bbb t htt ett 


DOnmOoonweoaocae 
oQmomMmonmonomn 
OWN econ ad 
OwUdodNArwMorw 
: | SB: a a a ® s ® 2 t 
QoDen hs (2M ily 
IU LOIN WN WI 


Wet oo + 
OS Td CUE Og end Ce 
Oo m Qa 
Dom oe eh 
+++tt + + 


Ot et om 


q)cu cums mu cu 
oOnrormrnmaoa 
MDa Mocs 
tet ttt 


east oom 
OY os Cu OJ 6) Cu 
D3 Sm cam 
MInmawoacs 
+t t+ t+ + t+ 


Wt oo 
® s Li e ® we 


OO) CU OS oy 


DDODODE 


Oro manmec 


tee eet 


fu o oh 
OC 0b Cul OS 1d ot 
Onmroaooac 
Oneoonra 
++++ + + 


3° Ce SI o> Co 
mince Wm 
NN ooh. 
U0 tet Mh 0% 
6 * e ? a td] 
60 0 f.. OO OD Ch 
LN IN WIN 


AT T=013.0 


+945.90 


AMAK= 


124 


CHEST IMPACT 


TEST Caos. 


Chest Impact 


Dummy No. 


Figg. 


31, Run No. 6 


Ce LF 
tm 
(> 
nD 
Peewee: @ (3 | 
tC 
= 
t 
ren Bt 
oe 
a 
on 
— 
z= 
ee | a 
ammo eey ot LY 
re 
m 63 
“ 
= | 
en eee = | 
tt 
z 
@ ty - 
mngre cone ang #4 EX 
: tr 4 - 
to be 
n 
re se wei i 
tc 
pe) 
, | 
Eo > 
oo pes rare cameen aan tT) 
oe 
oc 
Q 
o 
! 


EST IMPACT 
ST coo03 


#016. PT Tt EET Ly 


+012. Py PT dy] dE 
+003. yl | de Py] | fd 


CH 
TE 


+920. 


+004. 


| eG a Ty de Lb 

00090 ! = : 
ra ee i on 23: 40F 
-oo4. PTT] tt 


ZOKnADAMrMOoOMs «Kan 


~O 03 2 


ee ee 
wet EE I eae 
PT ty yy ety 
PFET LEE 


aoos 0005 


id 0015 0026 0025 6030 
ME MILLISECO 


126 


ZOKHDAMCOMOOMoe eFNAM 


CHEST IMFACT 
TEST C003 


+908. FPP eee eee 


| = 
0000 pepe, s | 
Ee CeCe LE 
ee 
pt tT tT tT ea Pe EL 
weft it | tt tt yt ty 
wet ttt tt | tt tt 


~§16.. PEE 
- PCL 


000-0 0005 


+916. 


+004. 


: vd26 6g25 C630 


127 


CHEST IMPACT 
Cudgs 


TEST 


i : ae ral if 
= a 
"4: 
_ 
7 » : 


0025 0030 


0020 


6005 
CHEST RESULT 


0000 


128 


coa3 


CGYi C&21 


CGA1 


RESULTANT ¢ CGR1I> -GF 


GO MUANUS a HOT 


e ; ] e * i | ws 2 s i e 
VBoovror 700s 
OBoanoregcds 
QOoowooercora 
eee eet eee te 


ST COO) OS C2 tic et 09 09 
a» ef#e8f¢§ 8s v2 8&8 & © 82 8 
Hoare Tv20cs 
Sooqrovoe0rIs 
SQoovoe rT 7975 
-+te etek te th + + 


TOM UM tT et 
eeekeesesss 8s #® @& 8 
Vesgvoq 20900 
SeoqnarcaIa roar 
eno Too md cooasa 
eh ete eee 


FHM UUM A 071M 


geooqoqoreCeorceoc”7 
Se orocreanraccoca 
eeroTrocoeoas 
$+ehteet tet t+ 


1 £9 09 09 OY Ht OOF 0 


SOODVMoOeODMeoo > 


BSOoQVDaa over 
ooarndoo vre00 
e+e tte ee et 


Sooeo«c ~9aon 
oONonNnononeon 
SUNN oUumnnoda 
@SowuUunneah Mow 


ROM ADs wo 
e s ft » ww 8 s e e 
mrt OAl9lgGe Ooo 
Soran I OO AGS wt wt 
VMOopDraenwneaanea 
t-te tee e t+ t+ + + 


Wh OO Wt hm Co a WD 
es s a es e ¢ a 2 . . 
ea Wer tinne & os 
AaQoanrceormar- 
Ooowoesgavdaons 
+eekhet eee te + + 


INMNYHAR Mad 
comeUet td $M O&M a 
eoon0ce  ,Tann-A 
Beanwmweqoqons 
ete ett te + + + 


<P TU CS 4 CG TU OO oe 
s a s a * a 2 » s i 
me Oat OM 
Hoovwveroe ve dr 
Oagormoocaa 
teeter teteet 


Moe Un Rh 7 
a e e 2 . | e es * | = 
get GO et OW CT 
BIOoagnoaqvoor 
DOoowocosceooo 


HHt teehee tee 


VBoooerorcaes 
oNMoNnenhonwan 
WMNoMWNNoUlNN 
Mana NMowdmg 
WWUN DAW OS Orient 


et =| — 


RIO OJ Ow wt COO CA 
e s a | ee | e a a e | 
Om tO et et oF 0 OU 
ot we DD ce wt Cd 
OopDpeornrmedoa 
Hehe tteet tt 


Se OWN ef we sh 0) 
11090 9 COO) A oh 0) OY 
wt tt OO I OS et OH 
DoonmoaowTwqcqooa 
++tetetett tt + 


050 0 00 4 C009 
» es es a a a a SB 6 ? 
Ut OID tat oe 
Seam UPI tao 
BargovIoeocerTonnlko 


Hee tee t est 


OV 7 09 09 1 00 IN Cu et ot 
e e s a a t 2 a e s 
SUNN MUYUMOMowsd 
ewe ee OF i ct Tu oO 
Soo rvwoococes 
++etettet + t+ + 


MNOOMODHONnMHO tS 
e es t s a o e Ld t s 
~™ Ot 0) 0607 05 0902 03 
ete et OO) M91 tt OU OO Ht 
BEeroronmeoes 
t+-eeht te te + + + t+ 


oomoQooeracoaneeres 
RBINoNnoMNsMNMow 
SUM Nae cinon od 
Nt NMo wean 
es a s e a e | a es * 
MoM -rwinw wn. a 


ed ee eet eed wet ed et et et 


oon 0 2 09 9 wo eh OY) 
a a td] e a # es e J s 
Mod et ct M9 
et et et et et et et 
Ooo ro orc oa 
++tetttetee tt 


COD OWING ON 
tad s a eo » e se ff . Ld 
CHAU IN OM tM wt 
MAO etettetrt oO 
Soonmonweos 
tet teeeeeet 


Mor eOoaDeh. i 
0 (9 tf ch OY) ch oP ee PL 
KAD DrMOA Kt rit oO 
DPoomroo 70d. 
te+teeteete ee 


HtUNnIovwvtr Amn 
RB we a . ea . | a a a es 
AINW ON + Os 
WMH ODVWVOodtcrt ss & 
meangnroncn”ona 
+tetee ete eteet 


MAM NoaNann wt 


2 * * a a e a s a * 


ONO Oe tt rT 


UHsOoronv Ast oO 
Hoga rwoeoacrcaecqq 
Hee tteteeteet 


Seqoeqonrcos 
DMNONOM DWAIN 
NNoOMUMNMNSoUNnh 
BROoOwWwagDNeefP. 
es ese @ ew @ # 8&8 # @ 8 
MKroorns Wom ¢ 
wa et Cu Cu du Uo 


WIA A oe PW OU 
“ee » # 2p wees 
0D PPPS. 0 1) 
OosaooocTceqaa 
Qaooroonroaaa 
t+t+tetet + t+ + + + 


TOR ID GIN Ww sh 4 OU 


ener 2 # 8 © BP ef 
“AMON RMN Oi eo 
Qanrneoaoaoaocrdrn 


Foooe coc 7000 


teeter ete 


TOMUCGING WMH 
se . e Ss . J s a a e ag 
UU NRA RKO indt mM 
CQansascocaeoeos 
Oa nagnmrogrreoo= x7 
SEE HEtE EE eet 


MMUDanwKNomoN 
a BS es s s ® es a gs t | 
(A= PRR 1 a OO 
S2ooo.ecrc2ao0n2 
Mmoqogacaqccos 
ae ooh ae 


NTH AM UNO 
TOTO RK wt oo 
amo oeaeooss. 
OagQoocca xa cocj 
SEE EE HE + 


Hagar ogqgrnoos 
OM aNomMomnoawn 
OMUNN SUiInh ao 
BOHM DNMAnw Mow 
e® ws ses 4 sees e 
NINMWDWA MOMDMHhoo 
tu Os cd Cut Oo OO) 


IN MHA WOW carts 
e a * ® s e * e a a 
nIcuo os Ot bs uu sf 
MoD Ds 39D 
DODWreoonrOoPTo 
t+-+ee¢etteeteteet 


AD OO NY C9 OJ > et op 00 


s : ® = \ e e e a es 
Os CUO OO IN 1 IN + 
Doanroesdeoo 
Bo rIeqoaqoodc 
terre teerertt 


BOUIN anaes 
a e e i a s i a e 2 
MMA ce Mtn + 
BAQOnDooO sec oOo 
Downroo0oc0ocrs 
tee eeetee + + 


OrUurToninnaqgn 
a a a 1] e s . e e s 
MMU 090 + IW + 
DMDOoqa sare soos 
Baonmnaovodo 
++ttetee te t+ + + 


MNO OMGWandh 
e a's © 8 © «© & @ 
HOO 0 TU ¢ ON 
MWooncecosoces 
Hoomrcqceonroao 
HHeteteteeteet 


DOoonmqonrcaooe 
GSnonNnonoMon 
INNO N OM N 
Mone NMowda 
8 e # s es a se a s 
eA SOI OP 1 HID Ww 
0790709 094 C9M OY 


129 


IN tt Oto Oo mh om 
* e e . e a 3 # uw z 
Sods eta ct ch O70 m4 
Oaaonmnmanodvwa 
Opnercoc wre sro 
tet ttt tt + + 


NRO IN ot fu et Or 
s td s a a a Ey | # 
Trt TMM 
ea vefgcreco0da 
ence nrc o9000 


HEHE t tee et + 


ON 0 1 oP Os HO 
qwefs 2 £ # «© 8 @ 
Ott ttt omc 
HOovpmvseo ve src 
AdIDeIaDeEIDTCoO 
t++titet tte t+ t+ 


" 
N 
LON. TS. of 09 <b OU 4 OD 


C3 08 «© © © # ew ee Pe le 


t¢rtdte tHOMc 


eoaucoro 30 oo00 
“Qo noeaaqoaqd 


oe 


Ww 
wo 


ANB WN tu oo ON 
Mm 8 © & we ew ee 
a ae ee a ee eR) 
GGOoe ser rovTc0aa 
egoQnoo 7c oa7 a 
+e ete tte + $+ + 


QaQqooocrqocsa 
OM 2IN eM oi in 
SUNN SUDA oO TU 
Nah Mow OI 4 
® . e e s Ss - e os w 
NOWMMo wat IM 
900 07 0 SF eh sh ow wt tr 


RESULTANT ¢ CGRi> OF 


MMs DOinNO = Con, tr - 
cd Ss e | u se e ii a s 
Cr} 1 7 0) oO Ce OO 
OrMmrIrIA DEBS 
SmMroa vo Vo 3 oo 
++trtteet + t+ t+ 


09 0030 0). 3 99D tu 
e es eo s a s a os s b 
FAM OM HM AIM CU 
OomMeeao nwo oo 
SBoqorgonrmovoacn 
+-+ttete ett t + t+ 


MoH mMOwrtaonmmna 
CAM (4am OFM And 
Sore eo 7e 728 
joe Be Ewe om Be Bee 9 on Bs Bl oe oe 
tet eett te + + 


MoOMw rTM MING| 
s 9 a * ® s Sd] s * ] 
MOMrM Oca 
SormoaoTee7a 
Oooroe sa ro Daa & 
+teh tet + t+ + + 


KHoMwWMN USO mMING 


CAM CO COO OIC OOS OF | 


Soon oe Ben om Roe 8 oe on mn) 
SVa07920T900O 
thet eeteteet 


Qooaooaeonea 


aNonmanonoahn 


Om emi Ph co OUI MN 
TA. 0 es 40 1 9 at OD 


Hh wh 0 fo tem et 
e s * » 2 e e s 2 s 
ed et et eet ed eet eet EV al Cul 
Oo Deo pte anocm 
AOIOOoOrMOonrmoomrea 
++ettetete+eret + 


MeN BN oS 
= e a a td s a 2 « es 
ett et et et et ee CU TL CU 
adores aaoacd 
Qaonmrocaqnnot soa 
teteteeetttt 


AON CON haa eS 
ws s Li es s w a 2 a a 
wowed et est eet et oe HL SU OU 
Co Secor eanranae 
++ ttetete tt t+ 


SOR OMHoOae 
atte et ot et eet eA OS OL CU 
AOnrmPIIBOCODeO 
eo trore saat 
++ +t+tetettt t+ 


SAOVOOIN MAM oce 


s e rd a ® = es a s s 
CU et et et et et ot ot J C4} 
Sonoeod0avcca 
CWO oer aDmamma ca 
tee ttet t+ t+ t+ 


Sone eroc 5772S 
SIN sSoMoMeama 
GMS 2 Outs. om Cd 
ew Cea rh Mom wo 

e ‘s @ * s oe e e 8 s 
Oma UNM tat IW 
0 19-19 2 UW bo oo 


Oh tr tr) ch 
Re e t a t e 
CU Ou oe Cup ey os 
QAM et 
CoD me yy 
+tet te + t+ 


ead xp ony 
e a s s e a 
CU Od oH OY OU oy 
Ononaeana 
Oona DS & 
+H+teet 


oY) ed UT er CU 


CU Cd Cu ti 
ao0ocesos 


‘Ooo mooas 


tet t+et 


a OO 
* 2 a ® a s 
Cu du tu Od od 
Ooo monmes 
eOanorns 
teeet + 


e a a s s s 
OJ Of Of Cob OU 
Eooens 
Qdooos 
++ i+ t+ + 


Coad ODmD 
CN msm INoIN 
Wh. 2 OUI TN 
CU 1 wah 9 
. « © # 8 ® 
WD P O19) ih 
eel ee Pa ep 


4054.1 AT T=015.8 


QMAX= 


130 


CHEST IMPACT 
TEST tous 


Chest Impact 


Cummy No. 32, Run No. 1 


a ED RT ERIS nan ae 

Re RR MA RE RS 

ND ToD ATS a oS 

epantee Gaetnee TERY eee, eu 

Ee ire See ES a Ss 


oP etre emis family 


ae fet I tee 


ee Cee Eee 


PS deh) ert 


+ oe shoes eee 


0030 


8025 


0915 


ooi0 
TIME MILLISECONDS 


4.4 


9005 


9000 


CGxX1 


131 


+0626. 


+016. 


+012. 


Oy 


~~ 


+004. 
0000 


e 
8.0] 
bom 
oe 
+ 
wd 


AWOOM IW CEHoOZ 


~g08. ett eT | TE EEE 
ett | | | | | i ty tT 


C0025 0038 


0020 


o0905 


CGY1 


wo 


132 


AwWOVUWIWeTtrHOr 


Ce endl 


|| 
[| 
_| | a. 


qo05 
CGZi 


o008 


133 


na 
tr © 
09 
Lo © 
Eo 3 i 
mf) x 


9025 


x © 
: ry] 
*, © 
: eo 
| od 
x 
I 
a 
x AN 
/ z 
hor on 
eZ = 
; © JZ 
| ‘ 
* me 
1 sal 
: el oe 
= 
} =k 
. ° ; : o 
Ou 
Sv i Se 
: oOrnz 
. . Or < 
P= 
wed 
~ 
~ 
uJ 
oO. 
3 
o 
" ‘ o 4 
eo wl 
co 
3) 
5 
3 
i 3 
X o 
” . e « s ‘@ e = 
om o o Q oO o oO ©o = S 
@ N 0 Ww +t i) Ww - fom] 
fom) fa | oO eo Las } 6 tow | tna fom | 
+ + + + + sd + + 


coas 


CGYvYi CG21. 


€ CGRI? OF CGH41 


RESULTANT 


UMN TOI Om 
ee 8s 8s 8 @ &© 8 @ 8B 
CS See EL 0 MD 
qaqQqoQqo0ce~4ths 
aooo0cesa72ea 
oi oe oi i ie ie i 


MU 9) 30 OI CO sD FOU 
QononumMpNpowrs 
Oro rnvee7fMn 
OmMoooocesodrd 


the het et ty 


UUNINeEKHhoVDdVao 


oOoorn (St MK et 


-anoovooatnr 


Ll 
= 


be 


aeqroooceacocensa 
Het ht tte eet 


SaUP aon wraco 
rr er ee ee ee ee ee 
eoaoonwdtN ed 
an7ooqcaoo ns 
SHDeosoooddsaqae 


$+eee ete teett 


=NUOKRDNOAMKR OG 
ee # © 8S @ & @ & @ 
ODooAaUMowm 
a2vaqovooaai} 
ee2ocgceo [700 
HHe eet eeet 


eSenaonooo0eo9q 
anNnanNononoin 
eOnNrnowunnNow 
OWA MNeth Meow 
e- ses uw» @ &@ © @ 8 @ @ 


Ort A HMM em" 


| 


NOON se MINI oo 


e e e 9 o es «@ f a 
NOOO TN HIN Gt 
THAI ooonee 
garManvwonoroes 
teehee tet etet 


= 

AM Oat £1006 + 
NMOMNMHmwowApa+t 
Nast SOoooaoga 
SIsaonmeoesca 
t+etettetttett 


MHatrintonuwamn 
TRO M HNO AM 09 
Det eam Oooneag 
onmooceo0900 
treet teetttt 


MoN COW OU SUD 
AN MO HACIA 
KRHA OoODeO 
ODOCTDCODD00 
HEHE PEE HT 


a SKatotwwon 


Wt tt (20) 0 
RMA MUAconoo 


“OEnmo0nDCDCO0D00D 


Feet t ee ett 


O7nRooeoosce 
HGHMNMoeomMmonanaom 
NN OMNNONMIIN 
UMManN Mowig 
e s @e 8&8 @ b&w &@ 8 @& @ 
OAD PD. 00 00 CN Oo wt et 


rt et ot m4 


BOQ Oe er th 
LOS RT SO oh 2t 0) 
ODO BoOeooeo 
DOooerocc0c sro 
t+-ttetethttt 


C7 CO CUE D0 0 mt oP 


JOS MA at htt 


Qe ooresnco0oo 


aqamoav.oonnroso 


See ete ttt 


He Meatomwan 


DARN DOIN 0) 0 
Oovooocor0a 
DDpDooeq0oeo0o 
FEthtet ee tte 


DO MO te TUN 
2 es @ @ «© @#@ 8 8 8 Ff 
IND A ADIN 09 4 
ooponc0e0cc0s 
qoooov veo so00ao 
t-te ett ete +t 


v 


eA O OOO AR IN OD Me 
% e ® s , & 5 e e s 
WARN OI OO At 
DOEONQ200900m 
QnqQav00700 
+etteeetetett+ 


Eeoorcacc0eo recs 
ONnowManowaon 
QOvVvnwoudunnron 
MOAR CoVvuDwe 
s: ss # # 8 @ & @& @ 8® 
UMM tN ON OO 


wet ett tet et et et ei 


AM OWOH Ai Ot 
ss 2s = «s #@ # @ 8 8 & 
ws Lt Od CL ye 
aoe om mooannaoea 
goOooqneosqogos 
+tteett retest 


OVOOwer Mino 
TINIMNINM ST Made 
SarAaononoosoncm 
SDMmonroo0oonasgs 
SH ehteteetse 


NNO POH tH 
- «= mw #@ © @ 3p & & @ 
TNMND + Md 
OmMooe0csd200 
MDBDOOOCSCTDCGCSO 
tettettéete tet 


UNAKOOAnAmMo | 


> 8s # # ef @ & 8 @ Ff 
TNMINN SOM CM 
ogoqocooces 
oooooeo5gaeg 
tee eet e ett 


MCODO tO +4 
& B . s 6 e s s a 
MM WiINo + Om aud 
ga meoqnooanaono 
oOeoqnonooocoon 
Het eeetete et 


eoooorooen. 


oOnMpoMohmnnon 
ON OMPN oti 
ARMowvUesNawM 
e reese es @ #@ 8 
OHoaxntsdo ows 
weet CUCU OU CU Os OU 


VW Ono Mw rh oO 
eesse##f fF e 8 @o@ @ 
wt CY OF 8 0 0 OO 
Q2VOOGeCADRaD 
gHroocea veo 
t++ttrttrtrtt 


WWOoOTOM WO 
ee 8 € BB ew @ @& BD Bg 
wae MY CH (9M 
ecooceeo tes 
QBOoooononregsd 
htt e+ & $ + + 


NRW OOTE OI OD 
¢ @ees#s#e swe 8s &= * 8 
vt wet et ot OF TY) O09 
eoTo0ceCoceSo 
eor0ec0ccod 7200 
t+tEtttetetretet 


NWO UN QIN wh. 


4s @ 8 es we 8@ 8 oe 8 


wt rt oot wt CY 0 0 9 OM 


oe000co0cococ°o 
goooocoqores 


tHetttee eet 


NOS OF 0 ett WOK, 
ee | 
sae eet MUM 1M 
QoOecooeco nea 
Qooo.coDsg00 


Pett eteeett 


QOooaracacqoea 
eOMNoNomonon 
QW oMliom o U 
O40 00 I et. 1) 0 1 
* @e# pee ££ & 8 © 
NINOGONCONoG 
dd ty utd a 09 


RABRA Doom COW 
B ® a . e e 2 s e " 
0) OO) OF HS TOF 
SoOosmooeoamoo 
oenococe ac oo 
t+¢tttterretet 


KARR OOOO Ow 
OM MOM ht tM 
Qaaqonoooqoni ag 
aooos0oortoo 
HEHEHE EHH 


WARK DODO ON. 
s ef * $8 e s e Ld] « ti] 
MOMMOt e+ OM 
geooooo0occronao 
gonrorqoercoe 
Fete te et 


NA RKR DOOD OK 
et wp es ee & 8 Be 
OMMAaMA+ ¢+tHM 
ODOoOocecorDoo 
oOooosceconoo 
Sette tee tt tt 


ARARR GOOD 
e ft es 6 s« ® a 2 s-6 
MOCO HF TOM 
Gocos2cocoo 
goooooeo tao 
Htete ett ett 


gaonqdacanaco 
oOMonsnmonolhN 
NN eUiNK. of iIDh. 
VUMNKANMoOwW UO 
»s @ 2 © 38» @ 8 82 @& 8 
aA M Ot IN 1 Ow 
090) 19.0) 09 02 OF 9 09 0) 


135 


NUORMAM OH oO 
® 6 a s s Bs 2 ® s s 
CR 87 07 CU OS OU wet et et CU 
Qo noocTe70e2 
qoooo0sco900o 
++r+ttet tt t+ 


UI OSS I sh mt OO 
es t " s e | a 8 # s 
OF 0) 0D CU OU 1D vet wt et et 
BOsaooowecooo 
Oonweodooosa 
ete tet t + + 


ONMARNARMDOH 


Qe» es ea ese ew ws ee 
© (09 09 OO OY oe ot et ot 
Gonovoore.0cTtso0 
Ooreronooocs 
-e ete tte + + + 


Sad * 

N 

WIN OUON «2 Gon 

(© 2s 2s e@e es ww © 8 
120M CUCU AIO 4 wt ot 
oonmnocococee racqaa 

SVOoododoo Ta xgc seo 


ba 
w 


ANINMUONUSOMAT 
Mee we ew we we ee 
LIM CO UMA et rte 
Vo0oo00o000 06 
eo2o00c00o0°0 
SHEt ete eet t 


VUoMnonononown 
OUNN OMAN ot 
wile KO ow TOD Hs 
* . 8 @ © ® © © 2 @ 
EN OOKoOOK HUM 
ZOMMOS ert + 


RESULTA 


KEE tee teete | 


see Oamnod 
a a e 2 a e * a 2s a 
raVent Melee pu eake eater 
oQrmrvTome00o9 
OSmororgroornes 
tet teee tie + t+ 


setae > & 
a e e se 2 e e € e » 
TU OY OL AI MU fd Ht et 
Opoononaorae 
Ovodecovr0s00 
+-+eetttte tet + t+ 


AMM UHOOM DG - 


QU og Cy OU 0) OS = cu CU 
Ooooeveeecorto0 
oov0c0v00700 
+etetetetet te t+ + 


Srna oonams 
* @ @ &§ «© @ 8 @ @ 8 
CU OU CU OE CU OS A 4 ot 
Qoeooros rn 
oooceceoo7ro 
t-te etree tee + t+ 


OnWAHHOOHHAMNH 


"8 @# b&b # «© # 2 #& © 8 


TU CU GE UO CU et et et 
Odsooocooore 
EDODCDCO7T0 
+eeteteteett 


oagqgaooooooed 
oSNeonNnoNnonolNn 
DNOUNNoOANK 
RMOWDNUANAK 
| 
MOFNN DON DMAMH 
te¢rttr tts 


SCoOnMNUUn soo 


CU CU OS CU QU ad CU Cd 


Sonmnrmoecroaonnrca 
Opnonmoonoeoeoxso 
tHe ttetete tt 


QoxrMUNAUoDO 
e e s a * e * e 2 2 


fu 99 CUO Od Cu Oo Cd Gu 


AnmnTmMoamOaoooe 


MDeaODoCoODO 
bet teette eet 


e@eQonnmhdodooe 


* 8 a s e = 2 e e 8 
CU dud nos OOo 
@Oonoeceoa noone 
ooeoonoooconsaeo 
St tete tte eet 


£ 


oOonUnUda oo 


Cy Os CU CU OU Cu Cy OU Gu tu 


er7oo0ocaqno0c0eo& 
eornqaqneaqococa 
HEE HE tte tet 


Oonrdaawdadraae 


wa Cun Cu du cucu cu cu dd 
eo v0eecco ces 
eo TnnnceCocs oc 
teeettteteet 


QOoorecqooodos 
OMnoNn TsNHonesewN 
Onno nrodmim od 
SOvdANnrhK Mow 
« a « e e « s e e e 
och et tO 0 O93 PD 
NW MWWN MN WNW Ww 


0 9) C000 0) 
cd a a e a 2 
tet rt rt et 9 
onnocoarc 
Ganaagom 
++ttt+ 


OO 030 1) 
«# es. @ a @ 
et et et ed et et 
Co sooo 
ao 7aoon 
+-ttt + 


© 1 00 03 OD 
= e a, ss es s 
CE rt 4 et +t ws 
Seogoona a 
eSeoocneos 
thee tet 


, omMmmuwwrn 


CU et ed rt rt et 
eoceoo 
ooconao 
ttttet 


COOMADM 
e & ° e 6 s 
OU et et et et 
qeooaonae 
eoanaqooo 
+++4+++ 


Oeoacora 
oOnNnomnoMn 
INNS OMI N 
MOMMA MH 
es « ms &© @ B 
Wom OOO 
WIN WIN 1 Ww 


AT T=006.1 


+0783.3 


AMNAK= 


136 


COTS 


CHEST IMPACT. 
TEST 


Chest Impact 
Dummy No. 32, Run No. 2 


+£000. 


td 
2 
0 
© 
+ 


OOX 


« 
Q 
rT 
© 
+ 
wa 


AWOONIWE CeHOZ 


+020. 


-de0. 


i ot ceeeers epee 


> ee ee 


2g ete ore 


ate Con enema 


o030 


0015 0625 


MILLISECONDS 


0005_ 


GGAl. 


137 


+020. 
+016. 


+O0ic. 
+004. 


e 
© 
© 
So 
.s 
=~ 


AWOOW IW See OZ 


© 
om 
Q 
o 


oce2es 0030 


8020 


0005 


CGY 


oo0o0 


~004, 
008. 
-G1i2. 
O16. 


138 


ZOKHHADAMCMOOME KNOG 


+916. 


+01e. 


aoBEoo saerewaseee® Ie 


~004. AE i: i 


00090 


. 
be ve” 


-008s. HEE 


_ “AEE 
~o20.1  __] bebe tt | ra ft 


9000 — 09005 9020 6925 00308 
CGZ1 


0015 
MILLISECONDS 


139 


Te) 
iN 
= 
re) 


CHEST RESULT 


OW wt 


140 


CGYi CGZ1. cog4d 


EGH1 


RESULTANT ¢€ CGRi> OF. 


QOooMn wn nn 
s e ws a es a = 8 e 
OoqooroK fF M 
Oooaoroaov0ce?”. 
ODOosaererecar2 
++e ee te te + 


eEoonmwoTneoonds 
es @s ae #8 8 8 8 8 8 
eon0 Senn MNS 
Gaooovooooen 
aoa roo00e°es 
Pee teeter ttt 


WOO rad aM Io 
es a @ a s es a a a e 
Soon onMtitre 
C2ooveonces 


oeaoooococoda. 


SEE ett eee t 


weet ontoouwnds 
a 8 a eae. #8 @ 
Seog qoaiatrn 
aoe qgoqoo7Tdg 
ooeg ooonoos 
Se ee ee 


UNEOHtMOnAH + 
ee ee | 
eEoopoontdt yo 
HAaqocoocoodoe 
eeqooocece 
t++¢¢4+ 4444+ 4 


eoonosqoones 
anonononion 
WaeUnnNaeanknNnNod 
ZOwaUdVNeahW. Mow 
Mt 2 «© © © © 2 8 Pe 


Foor UOMO TN 


41) 05 20 1) 0) Oo 0 Wt et 
2 ® e@ a | 8 2 ® 8 . 
OCA OWN oe A NO 
MN tata Goon 
OODPONDFMOOD 
tee tetttr et t+ 


SnRVYVMANDSMUININ 


PUM xHMNN ODO 


MOD AAAoOOD 
Oonmnovccon 
He ttt tee tet 


 OVAKtTHoNnVe 
L006 Palainn 


UODUAewrooa 
OOoowooc0d0n 


Peete eet | 


Hein Ajun como 
« 2 «© @ w @ 8» ww a 
on -A-VODOttnr 
Hint Mrertr ogo 
Soovsovdoc0ds 
+++ +¢ 4+ +++ ¢ + 


KOKANA SCN UUM 


ODNMN MO ON oor 


“fot PA teat OOD 


MonrnraqqQq0o0odue 
+t tttee ttt 


aeon,oadc00os 
anianonoaonon 
NNO N OUD NM 
UMN Mow 
® 2 es c 8 e e * a. e 
WOR DADO tet 

ett 4 


WrUSVUS GNM 
t e se a8 s 28 8 a 8 
CTW NINN Ot 
Soooaoaonrsaooos 
Sa oooanorodeg 
tee tet eetest 


HHO HUMAN 2 
a e 8 Ss s e ea B . J s 


OTN ONAN Ot Od 


oSoacoco sft ooe.. 
eooooa0eo0os.. 


tet eeettet 


TOIN HaAMOIK WY Ol 
ns ee # 8 ee eee 
TON VARS OI 
aro qnooso0oas 
amaqoo0aoqcnononco 
++teeetttee t 


COMMUN —$UM OW 
es ff «© 2. 8® @ &¢ @#@ & @ 
IN CN DRAB WIN 
eooooqccoedcsa 
oHmeorTrgeqncoodsa 
$eeeteeteteet 


ININM INO AN HH o. 


INC TORDBA Wil et: 


Q2oooncodon00s 


Soo nonmocad 


Fttttteteee 


aoncooo0ceodo 
SwWoNononon 
emnMNnnr auUNnnon 
NaN MOowalwon - 


0 09 09 Sf I IN SOK. 1). 
Te Ran Ran ean an ean kom an on Bod 


OATON DIN Ha 
s s a ee a e s. 8 a 
MAM TNMNNH tT OO 
Sore oonaeoadna 
Qogoonreoaneedn 
t++t eee tees 


Shar Ow ano 
HAHOCHNNNTM 
eeaoooooconos 
Ocroce00o0o CON 
Pee ht ete tet 


Cs OO OOM COR Ht 0 


ae UTDMNN IO tO 
Dooa0eg0ccC0o 


oooco0ooe°0eo 


het etetett 


NUNOKMDNK MON 
e a e os 8 2 s es es e 
eaUrnnnine a 
oeoocneooaqaoas 
Seosororac 


PEPE E tet 


KHoNNowKh tava . 


RAUNT OM 


Soono00d0d0o0n 
Oeooooroos 


ttt tte e tet 


eooo0onccdes 
earonono tron 
NNoOoMNNo MINN 


ROOVNDNANRM - 


NOH oornrcsUn + 
AAU 


ONMMOMUtTDO 
e s a s s a . t ] 2 2 
MCU Og ACU os quam 
momnrmonracgds 
Qornrna rmraneaeoa =a 
+etetgteeegee st 


HOINT HOA MwWS 
e s ii 8 i] ® a a e es 
cut ON CU nU OU CUO © 
Ooo vwevwoco. 
Ba narnoosqoeaeaoscs 
rirersrare ae ar 


ONOYMTUACON H 


es e a 2 e 2 a & e ti 
UUUNAN 
saoqgqooosaeqox. 
eooeaooocos 


bbe ete eet 


rAd M90) 03 CUI © 
es ¢ «© ©» &® &« ose 8 
MOU OU Os Oj Cu du OJ 
eoo0o00c0eos 
DOoogoooe7rcea 


HHP tete eet: 


AWM MM UO (Ut 
e ae 8 « @ s a « & e 
O70 Cu cu Cu OU Gs Ou uo 
Ooo Ico0000 
Coear0o 2000 
++tettttttt 


eooocnooc0eos 
aNohNhonowhioh 
OHNN enn «et 
OVUONanw Mow 
s e t # ® 1.) | se 2 BS 
NMDVOVNDDHSs 
OJ Ou CU Tu A hd OE) 09 


MOvVPO oa Md dt +f Oo + 
¢.s 2@ @ @ & 8 8 PF 8 
MHOOte ttt t 
Oeoeoeooreoos 
Ooaqg.eoaooas 
H+tteteette 


MNOS RU yf OY 
OMOMAttrs ttt 
Ooo0ceooooe 
eaoosaccooso 
t++tettttrt t 


UN oUaNs +O 
e es s os 68 s&s: @ # 8 
NanOtett¢rrs 
aoooqoo0ooocaeosd 
ooocoodo0o0o0s 
HHthetetet+ ete 


UTA DAMt tO 
MoOnotdt¢rddt 
qoo0cosse0e 
QOoocsendoovoos 
Het teeettst 


“a~TOBHO¢ TO 
*®*serteee#ee#esas 
HOMOMNVMe tt¢¢ ds 
eo0oooenoacos 
eoocooanoags 
F+teteeeeett 


Ooo s.0v0o0es 
eoNnonoNhoarolh 
NNoONNKRoOaMnN 
AUGONAR Mood n 
SAAUONM TINMIWW 
MHOMSMMOMMM 


141 


OMDNUDWOUN 
so «ft » © e? oe e 8 
0917) 0 OS CU OL tu 
Oonnrcqaano0ode 
Oormnonnoacoaa 
t++ette ett tt + 


SOMwWNM OW OM 
TT HH07 0909 OF OE CU 
aonroo0o0e0n 
oom cecane0cs 
+++++¢¢++4++ 


THCOONMNOMUN Nw 
2 2s s 8 2 we 8s wee 
OFrMOM MMO Mal Uda a 
Poonroocoded 
+++ tttretet t+ 


wt 


N 
Wear 30 1 
GC) ee © «@ a wh oe ew te 
TOMMOMOMuUAdUda 
Hoo Teooc6qacsa 
Hooovd0eoogqo,” 
Sette tetttett + 
be | 
Y 


MAHAR INSU 


a ee ee 
Ut (409 OOM OP QUO] 
WQoerracev7t0090 
oOoonvnrsodersds 
Fre tteetete + 


Rid OF 


WMOODDMOQ0C0OO 


VONoONoNoNnaon 
OUNNeUNnnon 
VIN AR OOO MIN 
S ® e 8 e e oe ¢ es 


ER OOMooOK AM 


ZKMOOMNMOtresg st: 


RESULTA 


SHO oHnRHonHMD 
s ses + # + @# ® 2 8 @ 
OE TU CU Ng wt et LY et ed et 
Qeoanarano90o 
COMAmMoe MIA ooOD 
t+eteettt tee + 


soe mas OOOH oh 
e 2 i a os es ge e B we 


OS CU OF CU ARE et et ot 


- OgQgoneoecgsooes 


oeosoac7teos. 
tet te tedee + 


aAOnAMOoOaoRrHH 
2 «© ¢ @ w@ #8 © # 8 8 
CAC CU CU TU et et oe 
eno nTn0oa00e0na 
eqooocai ood 
HHEE+ ttt et 


HOADOOOAR A 


er en | 
OE CU OU CO TO et wt ot 
Sooagaoeoo eos 
oeqgroo000os 


Fete t te ee te 


AOR OCOOHDSG 
e s e a 2 s s aos e 
0 CUO OU OS QU Od et et 
ooohoodees 
San doon005 


Pete ee eet 


Ooaoemaoqoo0n 
ongnononaon 
NOOO o UM 
ROW ON eth 0 
a oe s e ws ° a s s e 
MTN IN WOM Oh 
trrrrre re ot 


Cote str et et ot UO) 


* « a ees s * . 


NIC OE MC O Os arm od 
MOoanrMmotimo = 
mOmmaogamaaan 
tHe tetee ett 


et ed et Cs ot wd ot fh! 
s «= ¢£¢ 8 w» 3 @ 8 @ #F 
Cu du tu du fudu os Cu ou 
mMonrremaaga 
Oooo ndcacetaa 
+t PF ttt t+ ++ t+ 


Orn norte 
2 @ a es os a 2 a a Ss 
OJ CU 02 OU Cu CO Cu Cu 
DPeoerocoesccoes 
Hooosnrocoeo0s 
+++ t+4¢+¢+4+ + 


Crt reteset rd et et A 
e s + ee e 8 os f a 
OF CU CU OIC Os Cu Cu tu 
Oo oonrmeoaceor 
gOoowreacnoros 
+++++++++ + 


OOn tet Ort Hj 


ees eseee# ee e# # a @® 


OJ OJ CU OU Os ts ua Od 
Soonacooecas 


- HoHoo o8noocos 


+Heeteeettst 


MBoonroo00oeos 
oOwMonenonon 
OM ewWinno a 
Du A Mme Mow 
Darn OM rn i 
INN INN IW. 


A 10) Ht 
Ms fe 
onroaoort 
cSomooM 
++ ee++ 


va £71) et OD 
Od CU Rd A et 4 
EOacooons 
oovdv.os 
++t+¢4++ 


AOMAAH 
ss ses @ 8 @ ¢ 
Wt dtl 
Oonoeo 
oog000 
+t+tt+ + 


01 1) ete hh 
es ss # @8 @€ 
03 CU tu Cu tu = 
ecoooce 
Homose 
+++ e+ + 


CCM ate 
el cu tue 
ocea0ooe 
Hocoonoaeons 
Hee tet 


OODMAawm 
enonon 
NN own. 
Ql ah mM 
s s s s a a 


WOR, 0) CO 


NWN . 


AT T=007.5 


ANAK 4673.3 


142 


CHEST IMPACT 
TEST coge 


Chest Impact 


Dummy No. 32, Run No. 3 


eeren eres eto ro 
SAE tte Ala A 


ee ee acetone cece oe 


ee penis meth 


ae et te 


a ew 


Sb a Serle Gap 


oars 
MILLISECONDS 


cone 


G005 


qe tee 


Ccaal 


143. 


+004, 


AWOOW IWeceNOT 


eee) 
0) 


o02 


ps 
= 


0005 


CGaYyYi 


144 


ZOKHADBMCMOOMEA KYNaAD 


~O08. ae pop 


+016. 


+O ic. Sea TERREAR 


-d1ic. Eset § ES 


‘145 


mA 


+080, Scere 


+0 30. =n Se 


a ae ce 


, Pit rte 
a as i 2 


otter te 
¢ 


o008 o005 
CHEST RESULT 


0020 0025 0030 


146 


coo0e 


cGYt CGZi 


CGXt- 


RESULTANT ¢ CGRi> OF 


SoM Rouwoio wv 
e «w 8s fe 2&@ © 8 #¢ @ # 
C3 ODM eh 
eoono90e7nh! 
mom Ppoon,eCoD 


tebe eet +. 


Mmodlm O10 od 
es 8 @ 8 8 BR 8 ff 
DODoWAMMOMDW 
SoQooneadh 


Soo Dpoonceoso | 


tet etettet 


Deon tr. KROHAS 
« « sf e 8 8 8 2 8 8 
MOHOAUMMMLR 


Sseoooonvcon 
Ooomnaorwooaca 
++ ete e+ +++ F 


Sot i) DI 
- ££ 8 &¢« ® 8 £ #2 8 8 
DBOqarAavyinwnr 
moavdnaeqgqcoeon7n 
moaooon0070os 


SHE eEteetete 


norton g¢as wo 
sce e@ ep @ @ @© B® @ 
CID PD AMMO OID 
DeoQooqonco- 
Qeoo.oo moo 


LY 


Peete eeet et 


Bag Qo00c0e0 
pNohoneonon 


LISMIMNNOMMNao . 


Sov UNDNAKMoow 


“4 ss 8 2 © 8 ®@ & wee Ff 


Rp a 0 0) tI IN 


OFA OM oer Cy G Or 0 
ee ee 
Avot om + 
WertleerroOooad 
DBO 3 SOonmecao 


HH et ettee 


Wh Ove o er oon 
a #& ¢ © @ 2@ RP we 8 8 
OG Ch 80 OO fet 0 
trast Ooo 
enooqonon0eo. 
t$+tette+etett 


aM WVONTReKIN 
TUNUANARALIOO 
THIN AAHOGOD 
Mmcaooo0oo cas 
Het tee tet 


WrAngn Metta 
B * e 1 a 8 es 8 * « 
NOOHOMBr OT 
MOM Mata Qoaa 
Doeowmooeacees 
t++eetetetettet 


ni 


OMONARS AN 
wn es oe te nee 
teste OPH ho 
Mpnotriate Dooce 
GBOOOOOQORMCoOSs. 
tlt etettt 


BOooOnearcos 
aNonohnonan 
INN ONMNKRSAUDN 
HOMnAnRMowdw 
'¢ # # bP ee ew ee 
Wont DOKnSart +t 

4 get emt aot 


UP AHstHA 
a iy s es s t * s s s 
eet (TON PTS UDO ee 
Bo gOmanneor 
mOWDeomtaqr 
eee etete tt + 


PO op. 1 O00 WT th ea oe 


AOMMWOURM WA. 


oOeaagaoneacor 
Sonanroonrcas 
tee te tettt + 


RATA DONA Ot 
MOON et 
DOoAIODDCOS 
MOQQ999O009 


i 


HROtUNA +0 


Voit VARNA . 


Boooooro@qocra 
BOoooroaoac 
PEPE the eet 


THENBAMASGNNM . 


Mo CNN i or 
QoeIo0oI0090o. 


Mmoooococa 
Heth te tsetse 


BODoOodoOnDoOoOoD 
onmononomnamn 
SUnNr onmnn oJ 
NeNVMoowvann~ 
HMM t NINW WK 


ete wt wt ected et et ot rt 


OF <P OO et et WD et 10 0 
8 es a s . * ® s e 
CDOT OT th oF OT ou 
MOoOOosonorceos 


‘ MmoQgooo noo 


Pete tteerret 


Woww ads a4 om 
MUO CONS FO 
Oooo oO DpDean 


mooaconooc0 . 


$+teeettit+ 


RAMToOAM Oh a 


SAMO WN tr Om 


DOOVoImMeooOD 
MonDmoesoanaac 


ra a ee ee 


Hook hhs + OH ct 


oat TMM tO 
OeaedooDooOs 


Mooooo rrceasa 


bE eet ett t 


Hohe PUshon 


aaNet TMnorr oO. 
.2eq0oo v.09 


Boonroaneaoa 
HEhteteet tet 


Seoo0or moc ond. 


aSnonanomionw 
WNNOMDN SD MUINK 
NROOVHUONAKM 
2 e @*# &« a 8 e os e a 
MRO eA Ht HI 
wt CUCU OU CU ee CU Un 


TOOK ON MT M 
s s e s e a a Pe f a 
hp tet et CU UE C402 
Moopoo recs. 
DMOooOoDo mBDao mS 
Pte eee tet t 


Ww Nee Ot Cu 0D 
CU tet ee er QU (9 0) 0) 
MOOTCOGOMEDS 


Moor7.00M GO 


tee eter ee st 


ow 0 0010 TO 


Ch CU et et oe OU TG CO 


Moov eco sactono 


Feb tte te tet 


J. AD AAI COMMUN et od iy 


CU et et ee CU 09 0) OF 
Mmoonraaqos 


“SBQOoqomo rom. 


Hee eeeeetet 


00 (U0 SD CO tL Oh HO 
CU Ut et et QU CU 07 
DMoooooneaos 
eoo0co7coa 


bebe ttete ttt 


Ooooroncocos 
OpPoMNnoNns=NohM 
SUNN OAM mm Of 


OUUNOMAN GOW 


MNWVN OMG oo 


Qs CUO OU CU Cd CU OF 


Nt COUT Py wt OU 
es a # e 5 a 2 2 g . 
Mot tbat tt ot 
moanrcenanronn. 
Coo nroemm aoe 
EP Etee tes 


Met Cl Pwo fh UF a 
OOc tert rTrs 
Dooonrocrecosa 
POooovwr oes 
t++¢ttetettetet t 


OKouUrTrvyrnr.nm 
NR is ho ic ie i i a 
aooodoon7 acoso 
aooreoo0000d 


ee ee 


OHoUPORAM ST 
HHertrrddst 
saooooeoncoons 
oooccosecoo 
Het tetetettt 


OQhonwnwonwwst 


e a e a td] i] e a a 2 
Og¢trtrtet 
QOaeoooraoTces 
Soooeonacoos 
Fee eeee eet 


BPoonrcovnceer 
SOHoWoWMhoeanwow 
NNO 2 WINN 
MONA Mes ety 
eee & @ # ®© & # fF 
vat 0) 09 +f 1 1 
2709.09.07 09.0709 69.0) 


147 


HNN AK OOK 
i e e a a e e Li # e 
M09 03 OY OU at ttt ed 
eoecreonsarTnoan 
eo raeaonooos 
tet eee eet st 


Miukt RP UN wn. 
OOMUUaAet naa 
Cooooa 2cooec 
Socom aeqo ota 
$+eeteteeest 


Woon. 000K, 870 
qo ss re er ef es ee @ 
OTM OU ALA tert et ei 
VWOorovrecqooos 
eo0oooccertc0cos 
+++ e¢4+4+++ + 


j 


od 
N 
VYeHNRMNNOtonNwsD 
(J «© = =» w@ © e we ew 
COM OU A tt wt wt et 
eooonooqTecqo 
soQoqgooonrvs°ocdo. 
wet tteeeetete + + 
W 
q) 


Wooor000o0o0a 
Oovnvrorae00g 
++e ttt tte + + 


eoooncoecqooo0dne 


OUNNRoeUNnN en 
wah MO. 0 Ol 
‘fs ge e ® i * e ® Pf s 
EN OOM oO wet] ™ 
2.0909 OO Steers 


RESULTA 


ete es UU et OU 
a ee ee en ee ee | 
rt CUO Os CE Ou my CU ey Od 
DWODAIOOVAAQAG2 
MODoooo ora 
++ttrertt t+ +, 


tet TU TY OO et et cu 
g 2 e a a s a s # ii 
— Ud dct a du cu 
Qonreaeceacaoaona 
Sonrmeooaoneo 
t++etteettet 


MonrnNAUHA awe 
CUCU 01 0 Cu OF OY a Oy 
aSococgqcorrTrTcWcucees 
$+ttteteetet 


Oo et et TOY et et et et 
es e 4 * ©» © @ @ 8 8 
“UUM 
eoceooeoesa > 
eeooooT1cene 


HSH ete etet 


CO ON et et 1 CU OJ ot rt et 
ee%8Fe8 @ *® #8 8 @ 8 
et ACEC CU cucu oc 
Seoooeoeov0srwsa 
Soo Tror eon” 
$Hetee tee eet 


eonmrqoo7oos 
oONoMomoamoin 
NMNodMNr own 
NRMovAUDNanm 
es @ © 8 @ © @ & 8 © 
CITI INOW ON OOOO 
ttrertret ete 


Uttar 
s 2 e @ a a e s s s 
OA uc cu nod 
AraIonroaoo 72 
QeaDaermOMm Om 
PEEP tet tteet 


CTI Man oo 
= s a a e gs . ] es id 
OU OS OU Cd CO Oy CU oJ 
OMODMMrmoooaosd 
BeonDnoerqoraern 
+e +t tttt tt t+ 


CUOMO FIN TMA OOH 
Ou Co) OU Col CY OE oe CU A 
MWIOoOmOmowrT.e2O 2 
Seaononono7s 
tet ttt tet t+ 


UMtTN AMMA «4 
s hk © ws 8s @ & 8 B& 


td CU CU CU CU Ou fu cu Oo og 


oononos sco . 


QOooorTrnmreaaa 
$+eeteeete ts 


Hut tind 


MC CU ON Um CU A Og 
OQoorarcaocscoeoon 
mown ooocon 
tHe teteeeeest 


ooo 7Troa qoaoocoee 
Onogonononamn 
SUNN OM MNont 
OW OPO hw OF WO 
morte UOC FINI 
DW II ww IN 


am Oo OM + 
a a s a s a 
QU wt et Cf et 1) 
womMmoor 
eoonmamM 
+++et4+ 


MAD oS Ti 
est fj ea Of 4 4 
SOoaQanen 
wooo aods 
t+tet +t 


a HhHhom 
OS OL ett Cut 
DoooconD 
DOaoooo 
++tte+t 


ecoceeo 
sNonmomM 
NNOMDN 
COIN sR C49 
® a a ® s 2 
0 sO f. 03 00 17s 
89 UW 1D Wo 


AT T=007.9 


+0353.4 


AMAX= 


148 


ZORARPANMCMAOMD Kxan 


CHEST IMPACT 
TRO NG. 316 


Chest Impact 
+100. Dummy No. 32, Run No. 4 


#030. TPL LLL Le 
+G 6 Go. TOPPPPELLLiy | 


+ 
o 
p 
o 
a 


| 
+G629. 


ae : 
qoag ttt tt ppt L 


1 
-020. JOE 
-040. a 


~o60. SESREESeEEe 


er ee 


oqao0 q100 Gied 


149 


THPACT 
316 


CHEST 
TRO Ng, 


° ky 


GicG& 


t> 

tre tee Fe eevee Gowers om. i= 

oy 

| os f 

{| 

Fe Nec eeeeeeee [el | | 

Lo | 

fa 

Le J 

nnn i « i 

[J 

fom) 

i om J 

Rel EOE 

i ] 

re] 

w 

een 4 fu 

to 

we | 

\ 

9° 

c 5 

6 N37 ID 
u Da | 
c , 


OOrRn AWOOWIWeE Tew Os 


150 


TIME MILLISECONDS 


GGF1- 


CHEST IMPACT 
TRO NO. 316 


| 
+016. Seer eee 


#920. 


+#Qic. 


+008. 


+004. 


ZOKHADAMCMOOMm KP NOO 


-G04. COOP 


i PEER 


o60 | Oo088 ©: g190  g129 


151 


NN << + AZDOAMCHMAD 


et tet Ty ya = 
TT TET 


+ 
o 
o 
ran) 
e 


wot | | | Tt tT ETT TT 
| | 


; 
+040. Et] ty typ py 


+030, et tt td yy 


+020. 
+410. Pied ae EET ETT 
z ’ f : % yy ae % 


sauteed 


p ee 


_ 
wee 


; - 
ae | 
_ 
s 
C) 
: 4 
. 
e 
e 
‘ 
* ¢ 
oe! 
< +. 
« 
+ 
.) 
HE scien: es a eye . ”* 


G90 ' 9020 
CGR! CHILD C 


152 


MaOoDdy AWM OFTHE 


+030. TTT LLL 
+070. 


+060. Pitt te et tT tt 
+950. fe ott Ee a 


FT we tt 


+040. PEt tt bee Ee 


#630. PEE tt ttt 


Lf » 


+020. 


+0 1a. ae 


00.0.0 bo et - . os | | Fag ce tan, it 


9000 aa20 0030 0100 0120 


CHILD CHEST 


TROSG16 


CG¥Y1 cG2i 


CGAL 


RESULTANT ¢€ CGRis OF 


ee ee Oe et td eed vet 4 
e « a 9 @ s 1 * e a 
SAoQ n,eFomsas 
HOonerarv.es 
Sooaoror7oo0 


bth bhthe ett. 


CF Cet ed et rt ot Al 
.- 5s # © @ 8 @ 8&8 8 8 
Soros onrroogogca 
VBaa3socoowrcrocq 
Sco vweeosoesd 
eet teteh hte t+ 


CI ot CD rt et et et et (YU et 
q6hCUst o so 8 a s ¢ 
asaoagcgdenoro0c: 
eqQoggogldcce 
SeiIo ro og 7° 
t+Hhttteteet t 


en » 8 ® a 8 & & 8 
gq oqocecoqTcocsq 
GWooaoaonaq 
PHP e eH + 


Ot Dt rt et et tt 
es * a » ® . es R ie 
ao cooooroos 
Seacadc2cas 
Qoeoarsreaqeaon 
+e be htt + te + 


WoNoNnonanotm 
EounNnodintw oda 
~~ » # # © © © 8 © & 8 
Foe ntiMinvwn Mo 


os +t 


ent ee et et oS 
* *« 8 #® ® © @ @ 8 & 
Soo raroactamamD 
oa Oca mama 
QIuOIAg Boon amtcag 
+t t+4+4+4+4 + + 


SH OO AIS ws Kt et 
8 a e s ns s a a Li a 
Ooionrro rcaooa 
MIooocoaons 
QOgaa 2Toneao 
SHH tee tet t 


ASOT O NANO tt oO 
ee «8 @ «© © a2 2 8 @ 8 
aS9GeIeoCoCCCa 
OAISganr oars ocd 
Qo ossnranroonm 
+ete tee te tt 


SIest Oona owt st OC 
* ea ¢ &« 2 2 &@ @ @ 8 
Anr2orrre ora 
gonreacocercqaqoo 
OmMoonreaennraad 
Hee he tee 


et ve SS owe oy TS et oe 
s a ci » Ld ” s Ss | » 
OmMooradoao 
oeDooa eceaqoaeg 
So coaraanraaaag 
++tteett et + 


aNoMNnonanoin 
NeeUVNn ony, 


UMNWN GMendM 


At et eet wet et wet CH 1 CU OU 


re tl ieee Cos hy Co 


IOodOOaaoSoao os 
WA oOo goes 
MII DOo@Mgmamca 
teehee tett 


Monn oOo ata 
2 = . | ii s 2 e-- oe: gs € 
BIooogooomood0c 
Oreo rovneag 
BWIeOoooond ren 
+tee+e tet tte tt 


OU rsetietenhia 


aOoogooa0oqgo0g 


Soanoioaonrg 
MIDmMoOITIO SBI 
HeEteteteeetse 


Ort etetet ee Oe tty 
. e e e i 2 e s a a 
QoDdonrreo7c0 
MDoDeIDeVOORTe 
Bomvro 987 oD 
t+tettetettttet 


rt fil wt ty ei tp aide 
Qrvoooeo7e eo 
DQMoIrormooeca 
MPOonWsooODOD 
ee er 


SVIONM soNHoNnowo. 


Oonintodintkoad 
a 8 i | “ » a @ . 2 
NON Mm MK MN wD 
Od CU TU 0 (9 OOM | OD 


AHO mAh Mw 


Meo oo ut AG) 
6S roo 08 219 t+ 4 
ArAogwonenaons 
Het bh + ++ +44 + 


MMO OPTUAQUON. 


aonmooomtrUunm 


HemMsoomm i et - 
OHooosIvePeo0o0os 


tet t ee eee 


\ | 
MoronwnwUdonoon 
Bs i] Ed] 2 a a s es e e 
GooaonrdAnog 
orneoareonhiu 
2ro vo v,cT0 CED 
PHEHPHE Ee HHH 


SHAM HOM HR ORD 
o 2 s ® 2 e es e e td 
OVIOOoOHMANK + 
Sroeoaooontd 
DIIOOogI9DFOD 
Peete te eee 


s ® x & es eo es i 2 es 
SeaenHonMmwow 
orearnrncqoeaorTrmy 
OPMPormrooonrs 


HHH eee eee » 


SNoeoMoNnotaon 
DNMNOMUINALO UN 
s e e s es s s ® . i 
NDMWowny loin wr 0 
CVO sh Pt eh fh et ct ot 


“TOR HIM oH sk oS fh 
B e ¢ 4@ e e« Ff e af e 
ARM ate DA MOI 
aI OD Om om S| 
Oooo ceaqocrcons 
+eete htt + + t+ 


NAMAMNAM UC 
8 2 e a a a 8 * 2 e 
“AR MCh OCU IN 
NAOQoo sooo 2a oD 
ODT0D900009 
HHettete eee t 


NOOO tS + 
s s 3} +» # @ &= » 8 @ 
MOAOPeOoh Mao 
“Magomradcoc0osD 
HOBDoox 2moo9PMor 
+ete te tet tt 


NMeOtoOnR+ing 
so a2 8 8? & ® 8 ws & @ 
1D OW es sO RK th oO + 
HOOIgQOcocdaoag 
Ooeroceocarans 
teehee teete + t+ 


Mm = 0909 th 09 Ps. 
a ea a . i] 2 a e es 8 
NS Dro MAIN I am 
MOOI OCOO AO 
OoVoe rseo00 aco 
t-te trete +e + + 


KoONoMlhsoNoneohh 
OUVUNnN oWwln od 
oe 8 o@ © @&© © @# &» @ 
On in wh 0 om = 
10 19 19 1D U0 119 3 wo 


4 


MT U0) 00 0 et 09S 
* » @ © # # 8 8 8 8 
Wao ro 0G ow 
Qoa ogo gol. 2c 4 
SrIOOITDT OADAoIS 
++eteteteteet 


OMAR UDA | 


WO U9 C9 OU > wt ee CU oh oP 
SmAogInmoqaqes 
QArIonrnoona > 
HH tt thee ett 


0 1 OT et TO, 
’ B s e e o es Ss B 2 
WIN toes UO oy 
Sara oegqgwn een 
WIG Aggy 2e235n OOo 7 


+eete eee ees 


CN. 03 Oo i woh. Ww 
e s a 2 * * a es a & 
80 10> eh 0} nt 4 ee 1 OT 
Orovrcor0a 
HoOooHoogMooos 
tet teeee eee 


seh Ct oot 69 1D 
e 2£ @ ww &© wb» 2» @ 8 8B 
0 8 xt 0) ot 4 4 AICO 
OraracdcvrIc0onD 
Oro senrmasaog 
tote eete + + + 


ONoMhomonioih 
WMNotnNonN ov inn 


* *@ «© © »©» © @ &@ @& @& 


QUO IND Cm +t Cm 


MONO SOD TS BL 


154 


TNO i) CU cr 
WD DC OY st et et rt ot 
SOororoacva 
SOOmoonrmnrona 
Hee eee te ee + 


2h 03 Ot 4 40 


ae UD eh 9 9 0 et et et es 


ecSes soo creco4a 
QOorvweo ar reoeos 
++eetetet tt + + 


Lj : 
& O 0 02 01 09 0 o 19 0 


hm «= 2» © we © ew ew ee 


Pt OT et et et et 


ao owe qgcece 
PEEP EEE SE 


e | i i iw +] a Ld e s: ww 
eet hr OF CU et et et tt 2 
Y¥~DOoODWgqIooac Toe 


IWOorIDVOCVON Te 


Qteeeete ee et + 


= 

x 

IB Mow nr Ott 

Ly e a s e 2 s . id s * 
tt 69 et wt RH et 
QHOoQosagreoag 

LoOoaqrqoePesd 

e+e tetet tt + 


% 

mq 

64 

La 

f.) 
eanonononon 

WOON N @OIN KN m ay 
: | e iJ | t a a es ® 

Mw. OO co et 0 OID wo 

ZNARIB, 00M 10 Om co 


RESULTA 


MONO Ue BARRA 


wet ot et OY) et et et 
aoaoaoeoonrananes 
an oe Tire El am Bon Bem Ee oe ox me 
tet tee ete ett 


QAO eOn VORA YN 


ret om CU EU wet wt et et: 


OAmaroaoceceorto 
CmnDara gag eonsa 
F+theeete tet 


ROD aK MONRO 
- ¢ fF ef fF & 8 3B 8 © 
Saoaqaoaoaurunraa 
Gea qo easnonea 
+tHeet+etitte 


RONDA UsORn - 


s e e Ss uw s* td] a ® 
wot et mt wt CLS 1] OL ot w-4 4 
Ooooee rasaosa 
Seoocego0o7 
HHP E+E Hee e 


KRONRONMOCORN 


s s 2 s * a a « a 
etree OC at et 
OoorVeVJOoO09 
SeoocVrTeocos 
PHP ee ete 


SMsoNoMmonon 
NON MN ONIN, 
e we s oe a w e s s a 
NR OOo UCT Oh 0 
MOM MH Hm Hm oO MH 


TPO Pow wt to 


mmmD SID DoOoOo S 
ttt eete eee 


WT WN PLDs Alo 
st et et ed edt ed ot et 
eQ OMe arom &S 
ZaoIsaeeaoe ana 
teehee tet tt + 


1 st <P 0 CU ON, 


e # e s & & e 2 e e 
nt et et ed et et et 4 
ScodecaTnoane 
MOODS PVScCOD 
++tetet+rest 


Ot tORN qibst oy 
® * * a s e ft s a a 
ort ee ed et ed ed ed eed et CF 
momonmOew oO => 
Qeoroonvnnaoos 
++ettette tt 


BS PI sath. Gas st OV 
s " . s s 2 & a e s 
et et et et et ed et et et 
Noone oe os =] 
BMWoonreocoanaaosan 
ttt ete t+ + + 


SWoNneNohon 
MUNNOCMMON OA 
s& 2 a & a s | 8 e 
QAM CIO CO 
Doooeo 2ane-| 
Pe eet ed ed et ed ed ed 


tO hf or 
AMI DOOM 
Sa > TD tor Sy v4 
OmD mc 
+++ +4 4+ 


'} = ijTs Mh I. qr. 


AM ooonm: 


QQ mmonm 
Oouwocgcmanm 
++te ett 


TAR 


GIoaraoan 
tFHttet 


McG KAN A 
a : e a Bs s 
VMHHOOOO 
Ooonsran 
Soooean 
t++e++ 4 


Os Oty. Ps. 
a 2 e s es « 
AaetwsOoc 3 
oo proeorn 
MOoonmmcd 
t++eett 


eno ie i 
IN Tom CUR 
e ® e s 68 e 
OH OOn Wr 
wed et et et el et 
eet et et edt et 


RT T=048.0 


+056.0 


AMRA= 


155 


COC1 


oT 


CHEST IMPACT 
TES 


Chest Impact 


r100., 


32, Run No. 5 


Dummy No. 


Rememrpeettieetaeerpes farmptetety edmeteteens Pitted ten ei EE 
ete a es eee materes 
oe A eo hee Se 


ies ne ee ee 


ites Gh SEERA cert 8 rete: Reet 


etn vEee erates eae & an 


—~OED. 


a i 


0 0015 9020 Hgo2S N30 
I MILLISECONDS 2 


709190 
TIME 


0005 


CGAl 


156 


Z2OKHHDAMCMOOMD “-<oaM 


+O20. 


+012. ee ae 


-008. + 


~Ote. sO 


S 0020 e025 0030 


157 


_ ZORADAMPTRAOOMD KNOG 


+016. 
#012. x 


+004, (22 4 


158 


ve20 


8025 


ga38 


Cool 


37 


CHEST IMPACT 
TES 


Prioen whrheme © seme 2: 


A wel te oat 


re Se 


2 a re 


tee aCe een ©: 


eens eS brome 


Ae pe ie i 


oo i aS oD 


al 


ee net Gu mihiny Ga 


ire rian pclae arama 


> teat OG tl 


ted 
a 


oe ee ced 


oe ae Ge ce 


oa0s 


Go3T 


5235 


SOLS 
AMD 2 AAIS 


TIME MILLISECONDS 
T 


gg1i05 


CHEST RESULTANT OF & 


oo0ag 


159 


coal 


CGY1 CG21 


CGAal 


RESULTANT ¢ CGR1> OF 


een 
ope ee we ew Ade 
mA MPN COS Dey) 
SOonootulwwmr 
Oa oaanoaondenr 
thee eet est 


NHODOTAHAWOH yo 
es se #8 98 @ o@f= @ @&@ # @ 
Oe Ut UA MOU oR 
Qoooo ih + 
MOOQMOOSO0D 
++ bee tet t+ + + 


DWO dW oh. 0 tw 
i | s a . s u s a 8 & 
Cm tt th. 
ONMOQOMTA + a 
EQnaer0cev00o 
t+etttetett+ + 


NRetrun Ueto a 
ot t O1) - 07 19 wo 
Soo0c 9 a MON i 
eSecoooceopmosad 
Fetteaee tt 


WMA TAM WHA 
e#e?#ts9#s5 s # # a 
own donom da 
Scoeoaq0ouwwru 
Ooocvssvc0°ceno 
Het teetee ete + 


Soe900c0oe090 
CNeoManona§iNn 
WONMNRohMNNod 
ZOWUDNHIN MO 


Sn en ee ee 


KES oeantOn tin w 


ID A RO wt et OY OD 
Sd] es ti t t | 2 Fd e a c 
Mm (08 O20 LOA PR 
“AMODBOOO SG 
NAHoovdvoo cao 
Het teeeh ye He + 


KtUotron nan 
MOM 00 UC ON 
msxHOoogococs 
Hoogoeaaesson 
Het ete ee eee 


AMNUOPDTMHINEM 
CIN ININW COU to 
AaAxroOgooocaoo 
qeoqaoeesaqnxueces 
Fee ee ett 


CU OY 0 0) OI A et o> or 0) 


ee es es ws ee ee 
RON OON tf aah 
AMOOgCGoOo Veo 
eoooeo0ooeoros 


HEE teehee 


VYVornoxqo wn ad 
s e * S ¢ t e a i] e 
NOGMNR IOC WK 
HADDOMOSCOD 
OVOODCD9DFO0CCO 
HEt+ tte te et + 


Oooo oo70s 
oONoMNoNnoNnom 
NNOMNN OJON 
UONeAN Mow uo 
e a s ® e e a es * Ss 
OVONODAOQOK +t 

~ et et et 


CIC CO TON OR oso 


se ee we ee ee 
Oe A Po eB 
eooooqooscea 


Oreos Taaoeons: 
thet e ee ee 


UUMoinwt thw 


BRD 190) t=O) 


qQooenscocoeaosd 


Het te teed st 


MUAMUIN © +O 
®# @«@ees#s## s #* # @ @ 
NBD th eet Oo 
Oocene vre090 
Oocos00000 
Ft teh tte te $+ + 


Mr HNOeANh NOU 


RNA OWtMoOUsIN 


Oooo .0ceeoo. 


eooCcoaqaonuoen 
Htttteeeet 


IN MUN A OIN OO 
se ew ¢ @ © 8. Mm ® 


RAN DINAO dtin 


Osooonpoog 00 


POCTKOTCOD00 
HHEtEHtt tte tt 


COOCKODOCFMAAO 
Ononoroneoh 
ONVNMNOMUNK om 
NxeNRMNOWAONA 
=» @ e@# @# #2 @#@ 86 8s # & 


UOMO TININOON OW 


et rd ed ed eet et ed tet 


RMOOOMNKwws 
2 ® a a a s a a . 8 
DUD EY Ct eet CY 
Aso onmeoqoaqs 
Oma oqrooqcand 
tHetete eee eet 


AMQHMNOWIND 


DI + POC st ete 
ODGOTMODO22A0 
SSecoaeonoon 
tet+t+tttttt+ 


ROWOoMNouUr wo 
1 1 0 SP CF CUCU a wt 
EPMODQROO200 
oeogncTce0o coo 
+tetetetee ++ 


NRW OMOOMONA 
t s RB e s s s s « a 
13 WD £9 Fr 09 19 A] ot ot 
ePnDacFmcocD00SN 
Smon0ccnCcoNO 
teehee eeeet 


KRWOWDOoTOWN 


s es o-e @ © & @ @ 8B, 
DOA OCOD Mt te 
‘oeooooo0oqced 


onmooocococEea 
Ett eee test 


OoHOCOCSDH0DODOD 


oONMNoNoaMNoNnon. 


HNROUNNOMINN 
RMS VWMUON ARM 
t e a i | 2 * «@ « e S 
DRO O a et HMO +> 
sot (UCU Og TU td Od 


MDH MM Ad CKO 


* * ® a s 2 e » @ of 
UM OO MoMA 
qOoonrnencooec 
yamonococ0eo 
Het teetee ett 


ANONMTUOo Dos 


UUMMOMUUAM 


Ooo rr 0090090 — 


oSomoocooeos 
Heth e tte ees 


URAUMMOMMO. 


s s s s a a e # se @ 
UUUMOMOM AUN 
Qooocdeqoaoo 
Saxe o0oeocoe0 
HEE EEE HET 


IN ha Mt OOD 


VAM MM Ua 
eoooos2o0000 


OnDoo0 5000000. 


Hteeetee tet 


SANK AOUMAOAD 


so e s# #* # 8&@ 8 @ 8 8 
CU Gd 0 07 07 09 0) OL UO 
ogo2coo2oco0000 
Qooo020000o 
tet thteettt 


erneo0or2m0c0oodca 
ConNnoMmononoh 
OuIOnNownnwod 
OvuONANRMoW 
NMWON CORoa 
MU Od td UO) CU EO 


HMO. Hoannnd 
OF 69 £0 0} 2h ef 1) 0 OF 
OcormmmF9ogc0G0 
Omonceqcoco0ns 
Het tttte eet 


UOnRDooMwMnad 


*-e # #8 #8 @ ws @ @ 
0909 09 OF et 0 091 09 
Poccceno00o0 
Qoeocoecooos 
$++etttetet te 


OMVMoenwowra . 


MMMM t+ OMAM 
Ooo ooeooqaces 
oooocooeo0o0en 
Pett e ete ttt 


OMUNKRDOON NU 
NOMMOFOMOM 
ogqeqococoo0”nq 
ooerartcoaedcaa 
tee teeeeees 


OMNMDN HOOK 


“ MHOHMOMMOEtaMOM 


Ooeorcocas 
ooeqgcarTcoeoan 


Fete teeeetet 


Eoeroarcoo0a0 
ONoManNnonaoh 
NN ONAN Nowinn 
USHMAN MoWUg 
*® @ «e @ #@# #» 6 & B 8 
Sea MOM Fini ow 
MOMOMMM) MMMM 


160 


Cw M <M ON CO 
= 8 zs s @ e ® a a * 
CE AE OL OL 6 et et et wt ot 
@Moqoooqooos 
ooooooccoo 
++etteetee tt 


MOwWMNnAO DOIN OM 

oe «8 e . a i J i i a 
QI 0 CU RE OU et et et et 
Ooooooocoensr 
' pooseo0oac0s 


Fee eeet eet | 


AM WIN d-+OM NK. OO 
@ ss £ es e ee | 
OMUUUU tet etrt et 
WUoooooon0dce 
oOooonc0qo0octcos. 
t++¢ehteteet +e t + 


wot 

N 

VONMNUADNON OW 

Lene as eo ew ow # 8 
CD UE CU CRE OAD ot et ot et et 
BOoOaogagaqqgeaS 

MAOoaoogo Teo0s 

~t+ettette t+ + + 

ha 

tJ 


oe 
07 9) QI CU OS 0) et ot et et 
Woecovoodcneoos 
Hoowqooecedc0oodsd 
$+eeteetett + 


WoOaoosoooa0s 
 VNonohoMmonon 

SUNNROANNoOa 
vYINAKMAMowWd IN 

ee ee ee ee ee ee ee en | 
ENR GOODS Os UO} 
ZMOOOTt Tr +t 


RESULTA 


OOMOawM wor hr 
s se a 68 s « 2 a e a 
QC Art aad rt rt et et ot 
OOOesorgnmoos 
oonrqooaoracss 


Hehe eete tet 


GFoanoonvnanr th 
CU QC ot et ot et et et ot 
ooqgo0eo0 2000 
eonaqgd7TgcTocoen 
t+tttrerttt 


OoMnMono oan hr 


CY Qt wt et et et ett et 


Qooo00econaeaoo 
Hoodoo vovwocoe 
++eetetettt 


HAKRKDMON DOK wo 
a @ os 68 a a a es t e 
AM ete et rt tet ot 
ooqdeoqoneos 
DOoooongqnoon 
Pete tete ete + 


Monowonr Darr 
re ee ee ee ee ee ee ee | 
AQUA ete rte et 
aoqo0o0o0ocoo 


,moocdcd0oodv0coe 


tebe te eet t 


eSoocoeor.ces. 
oNoNnoNnonon 
NNOVNNodnK 
RMOVAOIN ARM 
s 2» @e.e ce: ¢ # #8 8 
M TINO OK. 000 
grtitrTrsere ds 


ROO PoNMOcowon 
td a ° « os * a 2 a td 
et eet et ge CU wet at et et et 
Soo re ms con 
Oonsaroonradae 
teetteeeteet 


ROnoe aH OO 
® e tI a s Li a 2 a a 
wt vet ont CCS et eet et et od 
DpDooorcagcacasd 
Coo rer casaoo 
t+ettetettettrtet 


RAH Seow wo 
eaetnA Ua cie 
oooqworcoaqrncoo 
oonvocoocnscoosd 
Fee tteeteett 


ROMGOCORUNMY 
s 828 9 8&8 @& 8 s  ¢ e@ 
eet fT CO et ete et 
ovoocscoonrTes 
Cooteo nTtoso 
e+eteeteeettt 


KRADoMOROMOD 
wt ett TY et 1 ot et et ot 
eaoov0oco7ogs 
Ooosconrcesd 
Feb tettteett 


ooooeceracan 
onoNncNHaoanown 
eOuUn oeninohk omy 
OM UDI how 


pon WMO rhNin 


ID 11 1 UI WW 


ARM Nf. oF 
s ff s s e 8 
et pet et et et HY) 
Ooo rmoar 
ooomat 
+4¢4+4+4++ + 


OAR OD 
Aaetadctrt et 
omo moO D> 
Ooo 7O% 
ttettt 


KAR OAD | 


‘2 a e a s s 
aooooneon 
ooooense 
t+ ete 


ARIANA OO 
e * s so es e 
eet et et et ot 
oeoeconeoo 
Hoanooeeneg 


ttt ett 


RA ARAN ARE 
1 es es : 1 e 
wt eet pt et et ed 
ooconracqoe 
SenDnoaoacth 
++++44+ + 


omo  .7eo 
eOmomain 
Ho mwnN 
MoM wh 
e 6s s * s t 
Woh. 03 co oy 
Now LD b> LA 


AT T#004.6 


*+074.3 


AMAX= 


161 


Chest Impact 
+100. | Dummy No. 32, Run No. 6 


+089. PEL ttt td 


re KX OIC 
+ 
o 
Be 
on 


2£HH ADAM MOM 


o000 HHA 


Pe Ey 3 
~020. ~ ECE ee 


~04¢0. PPP rrr 


*-§60. Pete et Oe fF Ob Es! 


162 


° 
+ 
ee ee ey | a Ie a (gt oo ee ree pal mat 


ee he ee emery i aN isd 


re ce tht mtr tein dt mn Sa srt a ry at Oe a 


317 


rig. 


TRC 


CHEST IMPACT 


eee poet ware op: oy Wirt GoD eben © 


= eteny gE Cee ee ce eee 


PO mine CD © Hine a ad 


=i 8 
Sat, eee arma ue ie Sate Oat rere 
te 


C8 ee pelgees tele 


O04. 
“GES. 


gi1e2¢6 


97986 


Omnese eh nome ae: 6s ED epee oe 


o0890 
163 


TIRE ALL 


g9¢06 


oo0c20 


egy 


ZOHHDPAMrMOOMs &NOO 


HES YF IMPACT 
RC NG. 315 


+0 16. @ AEE 


+@€12. aaaseenne 


+008. Ee tO 


ooad Hote 
-004. pitt tp Tt tT | 


c 
T 


ee a re a et ay are rN Sy ne erenig cps me Ce eet ad 


mee — ie apa ate aera PE a Gee ee 


~O08. CEE eee 


| 
if 

! 
TE tL TL ET | 

-012. rm | 


vosa cidod kiezs 


40 006 
ME MILL ISECONDS 


164 


xXx AZDACTCUMDYD 


N < 


CHEST IMPACT 
TRO NO. 315— 


a - FEES 
, ! | 
+G60. cL euxeaeeEeun i 


{ 
+056. PEt 


#010. 6 EEE EEE 


Sn 1 | + aN 


0000 0020 
CGR1i CHILD C 


CHEST in 
\ TREO NG. 


+9080. ft tt td dt tp yy 


i. PEP TELL 
+060. ft teh tt Ee TTT 
+050. et ttt] tL = 


+040. ett tt ttt pe ee 
+Q30. et ttt] py td ye 


NwnoWD 46MrToO ere to 


o0009 9020 
CHILD CHEST 


(0040 0036 0100 
TIME MILL 
PROBE A A 


PRACT 
315 


Oe 2.9 + ween an opine: rar emeremapans ar ine gmp AP wi cemmen ampatinans at bri 


| 


' 


eae ens Pm a 


Stele aea tte Ce es com ter ole ee ene 


01286 


FRC315 


CGYL CGZ} 


CGR} 


RESULTANT ¢€ CGR1s OF 


met OY wt Cc cS et et 
eee «© ff F BP UU 
Sanaa nanag 
MQOo@mmaAaoagooo 
Soaqoraoone 
+-he eee tee tt 


BU Sartore 
a a ee ee ee ee 
Sgqovvo 700 
eqaca roca ad 
Seoriocnoqa ta® 
tet eee H+ 


Ur toon gto 
or es «© 8 8 PF 8 


eooocodovuvea 


eqeoaooccqaqena 


ame qrinroancee 
Peete be etet 


etetet es erooaan 
_*® be @ fF e & 8 »' # 
eeooerqacooa 2o 
geoooncoqneeo 
QIsaooooaIn To 
+$teee ete tt 


wet et et DOO rE 
eeseepeeees? 
QocrogsTeroop 
eSeoqroqorT.eoaoon 


eon oo na aoqcao 


Hebe hee eet 


WoTaNnanonhanN 
EFoaodnnodlnnwad 
t+ « «€ © 8 © 8s eee le 
Foe Mnmwon Man 

~ ont 


weg ED eet et IVY ent wed 
e ® = ® : | a a s ® s 
DIrOonma onea 
Oo mmo 22a Dao 
OnqoonrIacr rae 
thet ete te + 


enw MUA ooe 
a 2 s e e « e a 2 s 
fee Ree Ri me Se ee on 
OoOnmornDmocC0o 
oOoeconoceD0S 
+ete+eetttt + 


HON OnAaaes 
® @ 2 a e e i a @ e 
eaoov2nDeo700 
eQoonDdo9oc0ea 
MNEOrmaadeeoreno 


Fete ehtettet. 


eatet CF we et OY et wt et 
* ee ss #© 0@ © 8 & fF 8 
Oore rnroeoa 
AGQoeIoowregeans 
oocoo0o0e 00a 
te ttt ttt t+ + 


wt et ED ret et 1 et et et 
* * @ &® #® #8 F 82 @ 8 
Om mana eraoc 
oqaqqoaqarTroraea 
emooaovdeocoo°o 
+eree+ete et + + t+ + 


oONonMonoNoalh 


NMoUuNN onn - 


" MMM WR. Bow m 


Set ede rt et CUO CTU 


Oy cetet Oa irs 
2 e a s ? 6a e s . «© 
OnoooeoaoIaroe 
Qwonanwoonoae® 
qaaraqrqooroeao 
tet tee tee ett 


QAdIoGorwoo0I9086 
ouqnqmqeqoea 


oo onoooo dae © 


HERE EEE EH 


AAG OMNS aes 


f- «6 es s * « J e ® s 
onoccaoogco 
waa gangonTtaa 
qa qagooocroaqen 
She HEE EH 


MAMADOAG + wt 


*. @¢ © @ # we ee 
OAQqoooaoT02e 
mamaqooooqso 
eOgenovoorTr0aont 


peepee eet + 


HFHaAaoooocaonnM 
so] e = a w td] « . e 2 
OOIMoPPCO000 
AQgqaoaqonr0o0.n 
AgeooorI7To2oO 


Hehe EEE E+ 


oOMNeNnoNnoNmah 


Son NomMNnnN od 
eoef8 @ @ @ @ e@ 8 © 
WON Oo 7 CUMIN OO 
CU OU) 009 09 OY 


- Pets Maude 


s 8 a & i n n e e i] 
OoOnqgonrfeoaw oo 
ooDmoroaxnte- 
Oona ocgeqovdoa 
+ttteeethe tet 


sHaonNnnno dain 
OoQonTfAnNoeYH 
oooraedoroovTie 
Ododovoecnv00o 
t+teett tte tt t+ 


aoe f 
ae 
SAQOoUnnnn u- 


a + ff es a ” e a * * 


agaIoaoontrnAo. 


SsSoodoo0stnw 
ODormrreceavoo 


ee oe 


+ ese Rose 


ss 2. «© ©» & ae © 8 8 ff 


eoocooutrats 


eSagaoooonrtt 


Sesqooocoooro 
HHteeete eee 


~ 


kJ 
HHSOonTUmMpoa im 


oovrootMna ty 
eoocooo ve ond 


eoaonroconraqoeoroo. 


Feheere tet t 


SnNnownononohn 
NN oY eoQnn 
s a a es e 2 td es . es 
KROoOAMOMON. © 
Ong testes 


TM ef 10) CO) WT) 
Ot Co TON 039 fi 
SDQroo0 9 OC0F 20 
QOroonroasao 


tet teete 


We OOO Of TOR ot 
e * a * © a i ® e a 
TIN CO OO N th HW 
qQoqofnscoo7co 
BOoooovoeroco 
$e te Ee Oe SS 


Metts Os UG 
es ee 5 @ -8 4 e ft . s 
AVUOUNN Ns 
—AIoqoqeroqoeoaq 


_ eaoocoocaaa 


Hehe ee eet 


eowToOnotoMmwed 
as e}8.se # « # 6 *#. @ 
OROATK ode 
MOOOOoOagodea 
OOomorwr vcdwcna® 
++¢e+ 4+ +44 + + 


KHeeNOer NWA 


e® 8# «© 82 ee ®§ @&@ 8 8 & 


9 OOO fu th OAL oO st 


HAHDDVOOA CEL 
Oonvwoonrovco 
++teete tee + + 


SNoNnononoaMmn 
OoOUuNnNodNnnkod 
so ae sess ese @ @ 8 8 © 
OT MIN Oh. OD et 
19 19 IN 1D 1D IN Wa Ww 


IY) et ee DOC Poet 
Mi QDOOomenanmao 
ODdororoo 7390 
teteehe tee tt 


0710 IMDM hwo 
* ¢ © 3s * # 8 # F * 
19 OO) 4 Ht OF 0) fo 
OAoOSGmMooODDO 
Ooooooovne2y 


Pee ee ete 


Toor Wawa 


UD at ot wnt et CU 7 09 th 
Ooesoaqcaoroe 
ODOIooroves 
HEP teh ett st 


NWMaot ito wiih. 


NTU KUMOOe tt | 


eoccocoTd7ce 
QOoaoaacoo seo 
Hteeeeettest 


FROWOUMOSO TON 
s «€ t v ® 2 a e s . 
NtUAKA UMNO +t 
Oqgoreoeoeoeqcraono 
Soma ormaaonatms 


tht teehee eet 


OM aWwoNhionownN 
NN enn emUinh 
® td] s ’ 6 ® ® e r . 
UMM wT Monroe 
Www op NAN NS 


“* as 


167 


OWA Mpahm tain 
ee 
Tet MN et et et et 
Ooo onrroonrnea 
Oooreosa ro 700 
+eeeeeteeest 


eer itn. 7h 09 60 
2 Ss w ® & | e * |  d 
INPFOUA AO rt rin 
eonrmoaoncecaca 
Oooo wooovwe 
+heteee tees 


WO) CU et ot OS ot et 
Soooo0crc0cdae 
Sorcoosnrqeo 
ee 


Fs = w . 
OR DR Oo Ot #7 

e rf a we e Lo e « La 
KY oooceoaooa00c9d 
‘Wooqnaoanracdgnn 
Ort eee tte e + 


wne- 

x 

Wok aUdetronot 
(J © © = © 2 © ee 8 
Ot tM A Ht tt ot 
MQooaaocceo9g 

LOnmreooro0osa 

71H eee eee HH + $F 


CGRi) 


aNeNnononon 
wOoOMUINN eon nh. ao vu 


PNW N Oc CU OTIN O 


ULTAH 
7 
2 
? 
7 

28 
8 
8 
8 
8 
8 


RES 


MmMOMOOMmM hh Oh oO 
we es a e es » s . a . | 
eat et et et et edt et oi 
AMoovweecoqea 
ODeovwsDToco 
tet tetetete tt 


et et et te et et ed 
omooaoeocoe 
Sooereroaowcesoa 


FEE tte 


KROWONNRAR ONS 
s e bal * er e e 6 
ee et et et ed ot et et ot ot 
ooocon0ceo909o 
Saognvcoote 
++etetet+rt 


KR OON GN oOMOw 


ee ed eed ed et et et rt oF 


eoocoqorTrqoqooq 
oaoqroeoooe0e 
FHP tteee tt 


RRO MOK DOK 


9, «© «@ 29 8 © 8 ®&® @ 


eee et et et 8 et est et rt 
SqororoacT0 GS 
Oorodcneoc_q eoan 
SHet+ee eee + 


SoSNoMmasNnhonaw 
HOMINNOMINN 
es 8s @ #£( ©» @ 8 8 @ 
ADonANMNWDA EA 
WCMKHHAMP A Gin Hh 


OO Mm Hh coh sO uy 
fd] a Zs Ss ® 9 td s we e 
mend wet wed eed ed. et ed et et et 
A Voor Tr mo Sao 


Om MIWOonDeamraag- 


teetteeett 


RM Doh wo 
wed at wet et eed ed et et et et 
HSAIMonrrVooem 
oor o nv oo oeo oO 
+e ett tet + t + 


WOO MH cO con. Ow 
s 2 » e e s s s a « 
ke et et et et ct et i ot 
goora00cg COCO 
ODoonrmooves 
t+eeetttttt 


WO OHWwMOM win 


a ee en ee ee ee ee 
et eg ed ett et et et et ct 


 @QOarn0c C700 


Oomnrmemnoooco 
++ 4e4++4¢4+4¢ 4+ 4+ 


WOO Om COcoOnK wt 
2 6 € s e e 2 « » a 
ets ESS eS et rt et et 
ooconrcroeoceo 
eofho vc oests 


Peete etetet 


oNohONeNoN 


eGUGIrodunNnNoetd 
td] 8 e a a e e s e a 
or MMinwh © a +74 
mIDOo oOo ara ne 
ee et et ed et et et et ot 


aya cin. tr 


Mmruomr Mm 


, 
e e 2 s & a 


Orr ogs: 


Oooo ngn 
Oooeonosos 
t+eete et 


OMoeohht 
2 e a s s s 
HAM HODD 
BOoOooon 
OOoono 
++ eet 


OUAaKRK 
AnrWAOOO 
MBOoemrooe 
CmDoonm 
t+teeetet 


MO wMOoOM 
‘ad e ? Ss a a 
met rt > ms 
Cooaeong 
CO rows 


+ttttst 


eNoonow 
Ith 0 Cd 0h 
i] a ‘ a 8 a 
CUT I WIN 03 
wt etd ed od ort 
wt ef ed et 4 et 


aT T=047.35 


+0485.0 


RMAX= 


168 


ZORADAMCMOOMY we xa 


H 
~060. 
pets obs bebe ofa pe bo 
enone ' moe Ee : : 


CHEST IMPACT 
TRO NG. 314 


7 : Chest Impact 
+10a. Dummy No. 32, Run No. 7 


+080. BRR ASABE 


et me ee er a ee a A nw or 6 pe 


| | | | 
+020. | 
{ 
| 
ae 
gaaa . = ers 


-020. Py ft py yp tp be 
_ 4 ‘a | | 


EEE tT ys tt tt tt 


60698 9050 bigs vied 


40 
IME MILLISECONDS 


169 


CHEST IMPACT 
314. 


TRO Na. 


eee Gare oe oe, 


ee Hee pete oe « 


tO 12. 


* on niet eentetee atlitieny 


OF at Pe eee oe 


Secret eee ere om: 


eee enemie Omheme 


oe et wet EE 


bp eme eee eee 


20 thee Chart «ee 


GLEGD 


Gigs 


170 


Qa6G 
FSECHNDS 


TIME ALL 


00:47 


gge0 
Cur} 


ZAHADAMTMOOMsS KENAO 


rGl2. FEY eee ttt 


+020. 


+016. tot tt tt 


*QOia. PEPE 
+008. Pt | ff pdt 


Ora be had Pe See eee 


+004. 


CLI PeEPe d d | rf {~™ ~ 
- Cee 
~G04. 


~dga8. HEEEEP EEE 


4 


ce arate ten tt sn wat em Sp 


ee ee er —sniemmesecates 


0630. 0100 0120 


171 


N < X AZDACPCHMDA 


+080. ett tf ft ty” 


CHEST inmrFactT 
TRO NG. 314 


+030. See eases 


_ et teat 
+010. Fat Seats fC 


| PH 
| ee 
eee 4 eis 


g000 020 
CGR1 CHILD C 


172 


ron ae met tee 


— 


1 sh a te oe ae a ore oF 


- A a a ae re ot ae 


MmoaVvy AQMIO Bre TO 


+070. 


ST IMPACT 


HE 
RO NO. 314 


C 
T 


+080. PT feb PP fp pee} bd 


#060. Sf Fd fed fod pp be 
+0350. P|] yo Peek Ey pop poke 


t 
t 


+640. ae) as 6%. 8 0 et I 


#020. 


. " * 
: e ° . 
s 
. . 
r 
+010. ol if fs be eet eh Fo 
U 
2 ~ 
. 2. 
. yore Ce an An Oh. a a i te kaa Ded papries! ‘ werete Th ate & 
. : . wed Bs rE tte aye i = “41g ; 
a . = t 
*: e 1! a 
» 1 
4 
Rt eee aN ee, 


a ee ie eee: 


0000 — go20 0030 0100 0129 


CHILD CHEST 


173 


" FROSI4 


CGRt1 


CGRiy¥ OF 


RESULTANT ¢. 


pm oT et Co et ot oS ot 
e 28 29 # @ © @ Bp @ # 
gaoeaoaq0on0na0oas 
WAIDAoOorA DS 
Seanronraana 
+eetete tet 


Baeamagwlaoor 
@ pep @ w@ @e 
Gaosrocoreoona 
SSsoonrnsooan 
Sococoovnc0nrd 


PEEP EEE H+ 


Seen OoaeaAlocw- 


® &¢£ + mw 8 © @&@ 8 B® 


saeanoaoeoogaq 
ssgcceccacTa 
sonaqooocaoaqgoa 
PEPE Eee EH 


aSxgqoaaqonaood 


fe &® © & @ © & 8 ®@ 


mMaqgooeoT700e 
aonoqoncoeoeo 


Sgooro. 32009 - 


ee eee ae oe ee 


et ODD et et Hy 
«ees » =» «© we 
Saoaqnra0na 
acooqcoo 7002 
sIaqnomoogaqceco0 
Peete teh het 


WetitoNainaina it 
EaouNnnounnod 
— 2 @© 8© © © & © he @ @ 


eH OMI. Oa + 


4 wt 


Sonnrmoa mo onrc 
OSomaonrnmnaaen na 
Boon ooann 
Pete eee teat 


OoOorsoxnoagenh) 
> * f e 8 es s »* es s 


Aasoanoeon 


oes roo00c0s 


ASoovoonoroanag 
PEEP EEE EES 


gQanganacant 


= a s e oe e- ss. = 8 » 
asoeoqsaoqqqacnoa 
AorawagGioeo ts 
BHOonmBo Io F7F07905 
Settee tet t+ + + 


Aeoranogr Aj 
er. m=» «© «= ss 8&8 8 @ 
easonwvwooe¢ceon 
ercaoqonraa0oeoeaxc 


OBOoarserocer0a 
ttt hee eee et 


DD et ot ot et oT 
e td] . v Ld * ° od " e 
QSoqadoadIcqoosn 
saoonornrqoocs 
VGoonvnrnro0ovtcasa 
teehee tet t+ t+ 


OMOMIoNainowm 
INN OAD. o tlh 
se 8 @ © © 8 a ee 
MOM WN WoO 
ot et et ot ont CE CU CO OL 


Ce et 
g " ¥ w " a * a t s 
OMODMoOocoOOOSD 
GI AMOnDBIeoOo 
IoODmoODAOaN 
ttt tte ttt t 


GOP mBmoOTtKt oo 
2 2 2 e @ i a | e ii 
DIOSOMMODOODD 
ASTHeaAQOoocon 
MWeoewvonovwos 


ee eee ee ee 


~Oo Coo rtw ors 
en.,ewes 8s # 8 @ @® 
Soavgaqoonco 
ame waccTqTos 


qoocooTceonr 


Feet etteet 


—OogooI9rqoa~ 
ee fF ® &# © &@ 8 © © 
Qe na soaceos 
SoooooerTr0on 
GHoOarmenseoes 
SF Poe ee ee 


t 


e Age 
s $8) Ae oe) Se? 


soo dgCC Oks . 


GOgIsV90 OMir 


Ba gsaoodo cwcd 


HEE EE HE + Ht 


oOMNasNIonNnonwwm 
OMWinre odnn oy 
e e e @ a e f* e # e 
WwWoN Donn wo 
Ph) CU Cu 09 09 £9 09 07 0% 


is 
mo of. Th sh MG <P Uap 
a oa .s * 8 @ e a & a 
So 2moOMNMh 
oOoanvnoonTtO- 
Ooormaorscoeds. 
++ eettttt t+ + 


re 


Ooetrttrst ONO 


QooosUAMwrertiioa 


-aoocoonrt mal 


Qoonoqoocao7t: 
Pht eee eet 


SOIOUMDNG UNM 
QoaonrMonnm 
eooc0ocaofMma 
AerIo0cV.0v.0q9q00 
tee eee dale + 


Mott VVIOQE 


s- 28 8 2 8 2 @ 8 8 © 
Aovoor MON two. 
SoneoooonttyTttu 
Sonmoea0ocoacea 
Sete teee et 


\ 


Hora oTraiien 


ee ee 


3 3 cy oO) th vt 
monodvo.00ut al 
MOoOooogo00d0s 


Eh ehh EE EE 


CINONeNoNMoNn 
WNNoOMIK @2MINn 
e 2 @ e e e e e Ld . 
NRWoOWUMINWK a 
HOOorce¢e dds + tt wv 


Mio tO OO) et et 
MIN TOO ei wD 
COoomnrmagnaana 
MOodrDoDoooenao 
++teteeteest 


TrRUNoODMMNN 
ee ¢ @ @ @ © 8 8 @ 
TWoOoOMmoDdtrords 
SoOoovovvceoo0oa0 
QooTanoo0go 
++tetttrte+et t+ 


OtoOMUsrKT. AME 
a e i] » e a 2 . ‘ s 
NON OR HIN oto 
Oeoaocraoosds 
eoocoa roaqoTn 
tet tte ete t+ + 


TIVIMUGK HW 


es ¢« ae e©« ¢ ¢ @ @ @ 


SOMNR MOHD WIN 


Qo qoooonuoIc 
eCeaqnroonrcqoceoe 
Steet et tt 


RA De tonk walf 
® e Z « s s | : if s 
Meat. wn 
KMOODeosaqaqoeoa 
Soroo0rTe0ong 
+teehteeteteit 


SNHOMNSONONaNh 
SHIN OMNN oa 
e a t i} | a a ii * s 
OxnWOnwonr Oo- 
YWMMMNMININ ss wo 


THON OD WOOK 
* e tal a a . Ss s a a 
sh CU Oy ot COE CO eb AP th 
Qadsocea0ea 
ooeoce 709 0ga 
t++etteeetetet 


QeApomsp tind aw 


1 COO) et et TU C9 eh oh 


Ooocoepeoaan rns 


fae oe ve Be oo Bae Et om 2 ues ae Eve) 
Hehe te etetest 


Ct Uh. © +t al oO 
«es «vem? ee ss @ & 
3 OD Of wt oe UD oP oT 
qQooccecqocooeroa 
++teteeeteeet 


WI Ot IO GO 


NWOMUHHAUO res 
oSorVoaoroos 
MODOBAPRMOOVWOO 
Ste teee eee 


MANE godh oat 
se 6¢68e¢8f «© 8# sos @& & 
U7 09 O15 wt m4 OU CU 09 oP 
oooonceMoceaq 
Ooo sroooo 
$+tePHeee ee + 


oNnonononon 
NNOMNN eM 
» | a ® e e oe s a i] 


MWMHIN OK. OO + dU) 


WW Ds RAR 


174 


PRI OF et et ot OD 


s €« ee «© & # @ © 8 8 
we OO CY et et et et et wd oot 
Weooconracqna 
oOogoanaooon oon 
tree eretere + 


THHAMM oo wt OO 
9 5] es 1 2 td] . e a s 
CF CU ON et et ed ot 2 wt 
Gao agoorncncecxes 
oD naDoonoe 
+e+etteettee ttt 


ep OF CD OU) et et et ed et ot 


gasoragaqevTe”d 
HaoawIsaogroecgt 
Pete teettt 


009. CLF CT DD WF OS ont ot BN, OS 
.* ee ss «@ 82 ee & 8 8 8 
att MOU ttt eto 
FPogeoanocceed 
WoqooqcorT7T0c°eea 
OH ee tet tt + F 


= 

a 

LR MID 4-4 
Jes 2 © #8 oo eh ee 
eho CO tt et et ot et ee 
awmoood0oc0nV7eeona 
LoVe gnovwooa 
H+ het et terete 


oSmoNnononon. 


vVoOUNMNoUntkad 


ernaerwhthanenwns #« bt 
INDO R Oo AM) WA 
SRN AK 00000 9900 


RESULTA 


ND Pa AO} em 3 OD Oh sD 
es 8 «¢ «© 2 & # @# 8 
we ed eed eed CU et et rel eed rd 
Oooor mer eoooO 
QOeorowmanros 
-+eteteteeteett 


OR ON & Oe) 03 OK. 
a e vf ¢ fF 6 2 s . s 
et eed end et ot 2-4 et ot ed of 
GOorqgro7nooo 
oanrmaconmnooe 
ttetteetteeet 


CONRAN OHAMM OG 
es #2» *# s & # & 8 € 
wt eet et et eed ed et et ont od 
oqoovocveo0co 
m2aqng arco oeo 
Fee bh eet te et 


dO NR 0 08 OO Om OD 


* e *¢ era 2 a s 


eters et et et rt ected 


Soosocqocoeag 
Oooraqgos roo 
PPE HEE HEH 


ON MK. 0 0 0 HM 
73 8s © &*®& «s we ef fF 8 
et tet et et et et rt ri rt 
oOeo nooo os 
aogoonoqTrcaT.T.°eo 


Ett eet eee 


+ 


aNononononm 
NNOAWKOMNnN 
@ eo fe 6 8 ®» = 8 @ @ 
RMOKMMUMINWA © 
MOVWAMNH AA i HHA 


Wh. UF etc fh ECO. 


wet ee et et ed et et ed Cr 1D 
Soorenaoneono 
mMarrmooorectso 


FEEEEEEE HEE 


WhO Ooh WON 


Maram ormonoeos 
Wwe OI owonrmaom 
FEttettetet 


MM DO MOowown dh 
os 8 #« B&B #® 8&8 # @ 8 8 
wt et et ed tet rt OS 
Macaqgaqnroones 
emoorcooron 
+etettret+ + 


MO wWw tToOMron 
td a a z a e . e e « 
Set etet ws strtnt H OS 
AQIooanorerooe 
Oooomoeorceecse 
+t teteete ttt 


. Wwe toedh wa 


. s s a BZ a * = 

ed et et et et ed rt rd et 
MOQQ MODACO 
DBoqoocoorsoo 
Sete etettst 


oONnoNnonowow 


Om me tuinnw oo 


a ee ee ee er ee ee ee 2) 
mr MIN Wh Oot 
onoooaoooenrr 
wetted ed eet et et et ed ot 


fh. OH CO 


DMmmOD mt 
Doowoac 
+tt+te4t+ 


NKR OOK OO 
e s i a a a 
oooooa 
Mmooooc 
Omowac 
Fett t+ 


“NODK. OO. 


oeooxrem 
eOo oone 
Soon re 
tee ett 


RA AK mH 
ere 8 @ 
meooqnrTto 
eanvooce 
Oooaorea 
++ te+ 4+ 


NA HO 
? . * s s e 
2QOEDe 
Qoecorec 
Qoog000 


tette te 


onponeam 


NMNMoUUh 


Wem R co 


wt est ed 4d ed 2nd 


ett rtiet et 


AT T=047.5 


+046.3 


AMAXK= 


175 


CHEST IMPACT 


TEST Coos 


Dummy No. 32, Rim No. 8 


Chest Impact 


tO60. 


OUKe AWOOUOWUIUY Ce HOT 


oo015 — 


TIME MILLISECONDS 


S638 


C0ES 


60196 


0005 


176 


ZORA DAMCOMGOMMD & CMM 


CHEST IMPACT 
TEST C004 | 


+016. Py TP TT EE 


+0290. 


+012. 


+008. Py} ft tt Pf ff 


~003. | | | Fi tt ete 


a . at ee ee ee 
. a 
4 > 
4 , ‘ ’ 
+ % .f, f . : . 
. . . LA eae a as ; : 
' : : ? . F ec ote 
* . F 
~Q 12. 

- ie. aad 

. . . * . 


CHEST IMPACT 
TEST Cages 


- (LETTE LT Ty ae 
#012. PTT EE EE Ey ae 


~NOES 
+ 
= 
ee) 
& 


SOKHHMDANMNCMOOMs 


-O12. eT Te yey ery 
-016. Pitt Fey Peppy 


~0e20. 
0000 6005 0010 0015 0020 6025 8030 
TIME MILLISECONDS 
CG21 
178 


CHEST IMPACT | 
TEST C004 


AT T=| co9.1. 


+080. SER 


| | +t | | | | ml 
+070. T us = 
fg ee ee 
Po fey yd | Pot yl 
a a Oe 


eat | eh Peta LE 


. . ~ : x : 3 
oo * a e or! * * 
" ° * * < 
i « e . e « oe 
.? A ° bs F es. . ° od 


- GTC 


+O0e0. 


oo0ore 


ao00 a005 
CHEST RESULT 


G028 6025 6030 


D+4o 
Ze & 
4a 

mo 


C004 


CGYi C&2t 


CGX1 


RESULTANT ¢ CGRi> OF 


Ue MMO tr LOIN IN Al 
* e- «© «© * # @ 8 @ © 
OOe G5 vt CU Md 1D 
SODMOorFTo D020 
Soovre2e 1oe7Te 
teteteetetett 


wtet OOP OFLO No tu 
i | @ s s td] s a # @ i] 
@eooooorRunqin 
Oa roo @Qgorac 
SHLHcoo ve a naa 
+hete eee te + 


Wes Otero t 


s e s i « s * ® a +] 


eoqoe SUM Ut. 


aooreoqoreo cso 
SQqeoerIcoencacea 
tee ee eee te t+ 


CY 0 09 19 00 ON 8 HO 
S a rd a a 2s 6 e e . 
eSgoooer7ado 
So rororo 9270 
Omooeg0cooc0o 
+Heetee eee et 


SAUUMON CAMA 
eaqgqeoanunt 
qPonoo2o07o900 


oOccaooocreceoTc. 
teehee eee te 


eQqqnoon00eor°0 
Smonqononan 
We Unk Onin ou 
Zo puUcaow ath aw 
ms ns © @ @ fe @ 8. & 8 8 


mec foriin 


CU <P oe hs Ph 09 et oh 
OU ea PD OO Oe OY oh CA 
wee OS 00 > I ee CU et cs et 
MWeoOomanoanrnanea 
Hee te tet e te 


OMNMwa mminaym 
rr ee J 
mM W011 TIN oo 
wt ee TA et UD xh CN et om od 
Sadeono sooo 
Fett te +t tt + 


TINCGO Nowra wiN 


A CBMUR HDMOMo 


et TL tee 


eo naonancacoeoqoa 
SHEP Eh ee et 


MVOVdMonwON Um w 


* 8 © @# ss e# 8 8 8 @& 
OCMwWorwh COIN wo 
QnA rin tou ma 
eoQqgocaaaqgnTtea 
tHe tehe eet 


UOADeN AMOK IN 
es i a " 2 es i = | Ss 
ROOK mos in ow 
ew Mh Cot ft Ol oO 
Om nwo ova oeoc 
tee teeeteete st 


POAPVOTD COCO 
OMoOMoNeNnow 
DN SUDN eaQInn 
UDONAN. 0) 310 oO 
. ? s & € 8 s ¢ * a 
WwW DORHoonret 

rt ed et vt 


COP Wort N tN 


NP Dt 1 03 ca ed 


wetert 2 2S) S&S et et et oS 
OmMDmDodwraonca 
terete eteetet 


a~AO Orso tind oO 
BRINSON th oAom 
wk ed et COD red et et 
ODDonaqaoes 
tHe teeoeeest 


WToMmnoa lea 
WOO WEN ort oE 
OE ed ed CD ED et ed wt ot 
eoqovoe r0ccV7o00a 
+-+tttet tt + + 


ANnaUA TIA 
Z a e e « a s ag 2 i) 
NWON tw Khas 
St wt (29 0 9 ot ot et 
Pao nro 7 ao so 
HtHeteeteteeertey 


Odo Tor MoO + + 
» © © os 28 «8 #& FF &@ @ 
LM roOorn dame 
eet et C9 1D 0 Mt et et 
qa oacooeeae eoaqoa 
HHtteet ete 


esa ooqoooeonoqan 
DMN oaNeN aN on 
QOdM NO Qhinn ot 
Ie IN 0) 40 CU 00 1 et 
2 6 £* @ @ @ 8-8 8 @ 
ALCO + INN wR 


wet et od et st est et et v4 


MH IN ON OY 0 1D et 
e « ®@ a & © # @# 8 # 
Ow ow C960 00 O02 he 0D 
Oo nmrooa rename 
goon oeceaeondnana 
t+t+tttttt + + 


Ith. 02 19 69 oh om 
a s al a e s a s a s 
Rr MOO HORN 
QA2O0DDTCOTDO 
SCODSVDDIED90 


t+tteeeeeet 


OMMDADMDaAODN 
ef @ @ 8 e# #@ #8 @ @& 
NW OIL OO OOM oO 
qooooocononroe 
eno osananooacaq 
HtEttee tee et 


UMMAH VWHAODw 
es Ld e e Ld 2 es .@ ® tad 
01 tu TUL CO Ov 
eaqoogov0e08s0 
eooderooo0ede 
tetteete ett 


iN CO 1 OS, + OU 0D 
= es ss 6 ©» ws «© & @ 
00 30 0) 4 “th, 00 0 00 WO 
eoocoaeoondaa 
++eetetetet t+ + + 


Qoooccoeor0a 
QANoWMNoWM onan 
iN ~mhinoNm aan. 
ROO WU OM Mm 
e a s « e B » 5 2 a 
MOBmoOmr UMNO + 
wt ot OF CU OO CO a Cu 


OM PTOaGN th 
PO et OO et et es CU 
SMrOrnreaoeoe 
Sroov0rcorne 
teeter tee tet t+ t+ + 


MMOH aw PM ht 


TUAOOrtek eK UM 


MOOoorearte 


SCOoroocceT05D0o 
teteeeeettes 


WoOnRAo iN wOtw 
* s * s t a a s ° i] 
th 0) et Oo et ot eet 4 0] 
eooqooonrnoeooneo 
oooceeoonta 


thet te tee eet 


oMoodxwnstToOuw 
NM UH owes A CU 
OBMorscc00 
COocqcr00000 
t+Hteteet ett 


ON UUaAMa-AIN 
WM UHO ree tU 
onrgyn crs eexlaa 
eoaeocooceooaaa 
+Hetee tet te se 


EeoococqQoo0vrcoreE 
CMNr2MONanNnoww 
COUN eONWMN od 
er Wj Oinnwh M7 
s @¢ ee # 8 @ ww» 8 © @ 
WINWWOK MOO ae 
CU OU Os Cu OU td Cd to) 0 


m0) 00 OY) 0 00 2 wt 
ss ss 2 ss &§ © @& 8 @ @ 
C20) OO <P oat st sk in uw 
EOsadnrowre 
SOnoenraernro 
+e tet t+ t+ t+ + + 


poe BPR ORD CST 
« ® a ® a « s e a s 
MMOMMS Fer lIN 
eodero9cg0a 000 
eodoevd 0 e700 
+tetttrt+ t+ + 


OUNAMNK Dan 
UMM Ott ttn 
eon vrwoeoocs 2a eoeg 
eoogoocoonoceac 
+eteteeeteet se 


KUN MSN KO 
a s e a e ® td . " 2 
UMM Od +r INI 
a moo ooqonvnwcno cdc 
Oona cq aanoreac 
+Hetteteteetst 


OnrNMoaotrtnN Odor 
e i s n a s w e eB 
TU ODO OO) oF Pt TIN 
SAaeronoc0on 
Ea 9D9g9 00 EC E000 
+++ ttt t+ t+ t+ + 


OInNMIeoOInDeDoa 
CMA WMenNnoneon 
INN @ CUI NM @ cin. 
UMM AKR Mow oO 
es e e * 8 e 2 e es @ 
ett 1 09 tt 1 WD 0 Wo 
099 180M 09) OOO 


180 


OW THDWHAN MOD 
s * ¢ = 8 © 2 8 & 8 
IN CIMA 
QQ mDrmonaonrcnoeoca 
Sarno ncqoracoce 
See hee tees 


OOIN Ah O10 +4100 
a a e o a 2 = i a es 
Wer M Ms 
oanaodoeoqrnecToe 
Qa oqaeqooeoorek 
$+eteeteete tet 


tO COIN Ua M Inca 
so «© © «© = wo © ee ee 
ond t TOMasa- 
OounooqQaQqcorseoo 
oqooooono0ocdcc2 
t+eeteeeettet 


wt 


™N 


tJ e8e =» @ » we ee 2 
Poors 02 CU CUO fd 
oOHooroqoqoredaca 

wHoOoovwnocdccoeos 

~$tettetteetet 

jE j 

| 


SRO NnoN US 
e « 68 «8 «@ & & wo 8 @ 
Mins ttle MMccad 
Hmnrorooonoonoe 
Qoovwedgocnros 
+ettete hte te + t+ + 


WUeaoooereaooo 
WonNnonononown 
OoOuUNnN CANN Oo 
WINAN MO 10 Wt 

eee e #@# © @e Ff 8 6 
FROM TRooOAKA AO 
ZMOMOM rt ert ts 


RESULTA 


VoERpORnrtHNUS 


MOD Doom tuto wa 
6 e s a e 2 s e es 
wetetet eto tlc cu oo 
DMoOomonwonaenro 
VSTo Dereon Tce. 


heehee teeters 


TOO owIOm Atri. 
e B a ® es e e e e 2 
mtetot et et CY CY Cu Od) OU 
BoOoOonDpDoanvnrecoeo 
BIOoopo ocr. 
$-eretett + t+ 


HBOVMGMo way in 


at tet et ee ANS CU 


moog eaco00e0° 
 aeaDo0o0Gc00 


teehee eetet 


DOM OD 4 INU? 
eeFf @ w= 2@ @ ww 8 
vtet riety OO 
gsaognmneoqqoqaoao 
gasoaoogqcorTecans 
t+eettetttet+e + 


CO OF COM 4 Ct 1D 
er, @ses 8 *# «© F® 8 @ 
Stet rte et NI CUA OY 
QMOODDAM27000 
Boaqnoocqncqcaoe 
$+$eteteteeetet t 


BOoqsaorovscors 
onaononnnrwMotn 
INNMOMWNN oO QIN h 
hr CD AI IN th. 0 


a e a s Ll s **’ # e s 


 OMtnNNwwonr toon 


terete ts os 


QOD 1 WD =F LD st 17 Od 
* . . * 2 e s a e e 
cu cum cu Qu osm 
eeoamanmemnmoomsa 
PMAaAAGaQeacDraoos 
pete tee eee t 


CoD PLN sho a OD 
e * 2 ® s 8 a tt] s es 
Cu CU MU OS OU hd OL Cu Od 
Po anneeo.Tooe 
MAODOIOoDnIooe 
tet ttitte tt 


WD LID Fin In OLY 


ACU UU CU Qu 


Pro roo Dads 
oOoooao.oreosa 
Ht tee tet t 


WAIN INA TiN tM 
* ws e s e 8 s @ s s 
acu dbo cu dau cuain 
Qo nacncsdn onda 
AOD arMaqna qo a 
a ek he oe 


Vso DIN Ti hs OD 


CU td QU fd AS OU OU CU a 


AOeoanrmoaowrweaa 
OoOoroqncoeceon® 
teeter etet 


PHoovocccr0oe> 


SmomnaN 2swoM 
ce CULO co CUI Py om ets 
m0) OO Wea Co Ww 
e es tL e e a a a a es 
Soars WOM Fin 
i? 19 19 09 U7 LD 1 Wa 


Os CU OL OL 0) 
eo nace 
Hooe aco) 
tetett 


C3 Cy mt co OM 1D 


Iona ac® 


t+eeett 


OU 4 0D 
OJ TU OJ O +t +4 
oro 2Oogo 
eaqocrnes 
Pte ett 


tu Cu Al +7 OO 
aos 8 a @ s 
OS CUO) OL) a4 wet 
MDOoDooe 
aeoaeoga 
$+ tee t+ 


f Cu CU +t co Or 
a i * se -a es 
As 0g tu ty 0) = 
ooocncaadcd 
neoocrces 
t++e++¢+4++ 


Oooreceo 
Qimewotho 
Ih o AU bE. 
OJ COW ah. OF 
w sO Kh. 09 Co OS 
WiInwMN WwW 


AT T=009.1 


#052.0 


AMAX= 


181 


CHEST IMPACT 


TEST CHS 


9 


32, Run No. 


Chest Impact 


Dummy No. 


t100., 
toa. 


etree © ree mee erie amen ftv fre arereeem mwrecmme @ neces some! 


Fstakanamiatenatembatenret cont 2 OT TEED Gin ahin Obs Low NTE PAPO SHOES emES 


unas END GEE + ete oe mein) Carre mE Re eee 

wee rege oe Gemecem emcceess Gave LOD apere ete mere mapecmm 

ote Setreee fetes cee! S000 Grreters emertam a PSD O60+te eeyoem> 
n 


to 
wt 
Co 
+ 


Srrrere eureccne ametoun penn bem aes er ee a a 


OE Motte amertety Ore} mm acme weecene semeor emresem dma Seemrnne 


ee ee eee me mecepem oemsenes Grieves rep los mem eae Bree otrrcem 


tOLO. 
0000 Los 


co . 
tl Lm 
G' & 

| i 


SW OW Se oe ao 


Smee ERO teeterE ame: TE SOE te eS SE OES SPRPSRE Md Gtr $: 
im 2 pe ee ee ee ae pete eh te ore te we 


Penden GEPROTEED HE CORI Tab he] ere ETC T ED ED REESE beh in i as 


HO36 


| 
| | 
| | 
TF 
| 
: 
mo 
| H 
| | 
| | 
oS toes 
RAED 


er etree eee wryetemm Gagpetins wiry mies NSE Mees Hie dene 


Z ’ 
t 

ri 

ee OR ems ie feel atnaeteiadl dine daed deol tt TE OOS (re ae OS a OPS ee ee ag fe ED RSD Greet tt 
i ont] 

Cr 


| 

| 

| 

| 

i 

i 

i 

| 
Ss a aL 

i 

i 

| 

| 

AOS 

TIME MILLIZECONOS 


O07 10 


182 


me OV 


SO xX aAPAMrMaAoMes 


CHEST IRPACT 
TEST Cags 


+020. 


rT TT Tt TT 7 7 7 7 7 
fore ee ee ee 
ee ee eee ee cee ee ee ee 
CCE Eee 


+00S. 


eanane® 


183, 


m hE GIO? 


<_ORrAPAMrMAIOMa 


CHEST IMPACT 


TEST C005 


+ B i D an pt Sar SARE SERENE emmemnnaaenEES memes meee : yy 


+012. i & | Lt _ 
- Ss rT a 


+004, - ERA , - 


. . 
wo x * 
. ‘. © “; 
ai . 
» , 
- 


184 


_ ne 3 fe te) 
+030, BEE ECE 3 a 


“CEECEEEEEE 


VESULTANT ¢ CGRIt> OF CGx1 


fuck jowd foaly prot 


ll weteelll nel coll alll sceellt etal alll ome iad 
re) Te Oe CT Be ee 


men mi Mo mo me 1 ee 2 


. td To Po to Pe Pa A Pee Pas 


Cd 5 Ot OD et Od er ht Od 


ste ge Ce CCE ye 


a ee 


Be yt tae Tu et ee A 


mo ACE OO Me oh oT OT 
o a a a 


iy: = Kut 


om 


Te Te CAT UT Pe Ct Ca PD ee eee 


Hn Fe IU) Pip bee ee Cote me 


s 4 


TS Oe ee OT CO th oe 
Ma ET ey aT Pee ee PY 


“ed pee LTE OO Puy Ch 


CO PU he ed AL ee ete Pes 


Momo wmMo gogo | 


mm oo 


“SDT Pur oe A Pas oe 


Cho AA eh Coy oo oo 
on mom ooo 


cs 


me CA CCT es oe a SY em OT 
ho MUTA Cos) i 
Oo eo Oo Poo a 


UT ot 


SIRT Tae oe a Pi mo 
IS Sco om ooo 


SD ee O00 Per os cd ot Nd 
One once: 


PPL Pea os 


(oo co oo cho 


fn OS fee oe oe oe 


room aT 


ey Ly coe 


“SEL Pics oe OE Pee So 


OF Oe Oeil 
saa oes EE oe one Es es on no oo 


CO! TT Ts Goi “dee CP Pas 


Ce CS a 


cme op Coe Coe ce Cos Ce 


+ 
m= 


mmo oOo eS 
eee THI ee OS ot 


te teett 
Mmm Co Co cS om 


+++ 
a om oo 


7 te 2S Cha 


Coy fe OF fe a Py ee 


te bette t 


om 


¢ 
© Cr ee ee 


TUE et ee ee ee ee Pi Se (T 


2 


mr ot a Cs 
mo 


teeter tt 
= Ih 
mt eo 


fe fe fe Be fe et a es 


+ Be 


u] 
ave 


at. PU CT 


{Ta oh CT} i 2 


s # zg 8 gy . e 


Ca Gd Os SP Pet 


“al fe ee cr Oo or 


“100 CT O3 fe ee uo Ty co Pe 


CP ee Loo ng ah 


MH ie & Ol we“ OT 


OO Te bee OS CAP Gd Pt Gs 


CGY 


+ 
sore 
so 
oa 


+000 
+009 
+000 
+060 
+000 
+001 
+003 
+O0e 
+007 
+005 
+H 10 
+046 
+U 24 
+i 4e 
+050 
+053 
+042 
+022 
+003 


+01] 
+4+O1? 
tOo1? 
+013 
+O? 
+f ft 4 
+006 
+h 09 
+0106 
+H 106 
+009 
+h G8 
+005 
+002 
tic 
+005 
+0085 
+Oa 9 
+O0 9 
+h OS 
+005 
+O 3 
+h oe 
+H O01 
roid 
+i t 
+O Od 
+h a] 
+Y TH 
hoe 


4. 
— 
> 
fe fe oe fe of Ct 2 0 Pt 


CGZ1 


hfs Co Np ro oo 


ie Trt ie TD Sd Os ee Po 


2 
iT: 


Wha IS fe Cras My Be te ls 


as s+ g *®* #® 8 &© #® &8 


mt oS Ty Te 


Cad a ed fe fe OO 


e « td 5 = a 2 s * . 


CFP Te OM UF ot ay Tee CO 


teeteeteteet 


C005 


G00.G 
Go6.0 
co0.0 
GoG0.1 
oo0u.3 
G00. 
vor. i 
bbs. 0 
Hoe. 1 
toe. 4 
+Hhoe. 0 
+t011.3 
+018. 0 
+028.8 
+040. 0 
4052.3 
+0353. 
+015. 4 
+0 Ue. 3 
+0 13.4 
+Ui6.4 
+0317,2 
t0U12.3 
+4+006.6 
+004.,8 
+007. 4 
+G009,.8 
+4+H010.6 
4+G010.5 


4+009.5 
4007.8 
+004. 3 
+00 1.8 
tO02.5 
+005, 4 
4005.5 
4+O0 3.8 
4009.5 
+O007.6 
+005, 
+003. 
+00. 
+001. 
+001, 
+0Hl, 
+O0H1. 
tOUGd, 
THOS, 
+0. 
Pte So 
+00, 3 
FHOR. & 
+003.68 
+004. 1 
+004. 3 
+h 04.5 
+OU04,./ 
+U0 4.6 
+0U04.5 


186 


CAS EO ee fe a 


tet teteeet 
oan ee coo oe we eos I 
cane es wot ove a OO ve ee oie 
Rie Ts fe CC cca 


tee tt 
<n mo mo 
"I 


+- 
a St HA 


at f) 
Co ee es CP fe. fy ee ee Co 


fe Se oS Pa ue a 


+++ + 
fame | 


COLA LT] ee Ty Ee 


te, 
al 


Coe TT Te oe et ee CS es Ce 
Fe en ea Sl 


bt htt tee tt 
a 


2 ms oa mo oo 


aS Ome moma 


i ts oe 
“Pad te ts os eee fe OY ag 


eS 


+ 
1 Can eam ee = 
Tot Ty ee ee ee ee ee 9 OG OT 


mae aE OC IT ee gt a ak oe 


0 wi it OO ee oo oe 


Cab ot Oe Go te ep Sp Coe 


Celt ne Pa Soe pee a ee LY Ts 


Teo Op a Me Gs co fy ce 


OSs OFT fe CCr TY tt 


+ + + 
mo oo 


“L 

= 
omer oa ooo aS 
fat wes [Teh eee Coe oe oe ce 


+ 
= 
“EOD G0 3 fs ree Co Ce 


a «J 


+ 
Fu fag Thy bee Coe 
Ea LTE pe oe JT” 


mt oa 
eet femte fet ake fe. 


teeth e et + 
foots fom fende OT 


oo aes ae se oa ns 
mS OO OF LE OT oe 


=f Co 


Fionn i 0m ove A vane SE GS vente B90 
ay et 
Tt PUB teed poets practe frnde poets pence IT fs, 


es 


ode 
pan 
Cc 
al tat 


Fig 0 fa. OT 8g Pace oe Fs OT ae eRe 


he S25 Te eee a OO Pe Ts a 


CTs bee OL) ee Cer OS Pd hs 


Moowonmoinam 
tet CO7 OF OO cu 
OOo pmdeeoocqarsa 
QOoooseso nro an 
HHtet etree te 


CN Oto LD Cum 
a z e a « a 2 s s a 
ttOMM COM cut 
aa nmoaaoaos 
Ocoiyma3 reo Fn es 


H+tttetreeet 


NOYAONOMoOnN Ms 
ee 8 2 © © © = 8 he 
ow tf 090 £9090) A Cu a 
Osoo Voor rT0°o 
qQoooaqacooce 
++ tte tet + + 


bos | 
nN ; 
IUTOOKnOVDMAOMscs 


CJ © «© = © we we ew ee 


TIMOM MOM CUCU 
qaoor 7 a ooqgacs 
“—OGHoOaooaraerenae 
Mette etee ett 


CG 


wt 09 00 08 19 09 00 th et 
=m © © «© © 8 & wk et 
ort OM mM mo odd 
Oooo eo ea0 eD 
Oooonareoanena 
teehee t ee et 


vm 

tf 

o™ 

peg 

fw 

Woe o Tc oc9aco 

OenonNnrnonoan 
OUInn otinn atl 

Vw Lath OO oO OO oe 
* * e a s e a rs 

rN OOHMD GoW tM 

a. 0309 090) SP oe ot ot th 

x : 

= 

Pm | 

2 

~ 

lal 

Oo. 


RCA ONO Ott 


s « e 8 td e Ss we * . 
tet ea et oot et HO Cul Ou 
Aa 2mwo ao maa mc cas 
AAaoanaaaac 
t-te eee tee tet + t+ 


Oe Dao nim Ott 
e s a s s * e s a a 
vt wt et et et oe OE CU 0 
Qaqoaroores 
So narorro ores 
etree tt t+ t+ 


Or MNO mos EO} 


ed et et rt oe 0 Oj OO 


BaQeanovoeo Des 


SaaS qo acoce 
Hee ttetetet 


ON TOMVMHADMOAM © 


s 2 if e @ w * 8 Lal a 
aed wt et rt ete fu OU 
Soaeaodsoao rea 
QeoooocTcvTacacgs 
+etetetetetet tt + 


ON. 000 09 C000 et OY 


et et at et et et et CLE OL CU 


ADWIVGAINQ CODE 
Mooeonooces 
Het heteete st 


OIoqQovcoe700 
AMNoMQnuVonewn 
IM coi he fd Wm 
MQ ew OM COI aK. 
2 a a a * 7 . a | 

1 40 WO. 03 Co oy 


N. 
xt i> 
Toerttt rte rs 


ID WD C9 et et et et OO 


“OU Cu CUO Oy Cu OL OU 


QI Sma nDmow 
MOCO Sa Oc Co 
tet theete ett 


LO oh CU et eet et et et oh 
> = 2 8 ©» 8 & 2B w 8 


O10 CUO Md On oy OJ 


CQ aonoamcacd 


OIndmovroronroaa 
teee tee eee 


LTD > CO et et et et oy 
® s a s Ss e ¢ es s a 
TH OJ U0 TUE I Ay 
OBoorenaIaon 
QWooe.oq070oD 


HEP ee eet 


OW sb OU et et et et eh 
s &# #s # s @ 8 8» #8 8 
CU OU CUM Ou OL OL OU et 
Onoo oon oceo 
Onooeorrces 
tetetettet + 


sf iD <P OD nt wt et et et 
+ | a s i s ew a s e a 
CU nd CUCU Od CU 0d fd CU 
Sa eqgnreqanrneaons 
ooe qa mao oa .2e xg 
+eeeteeetee t 


Sooo rosea 
BNonNnensiown 
MUN 2 Cul h an 
Owed 00 UD IN 93 4D 
mmr TOO) + LIN 
1D 69 110 1D 1 8 


O30 ox 09 


Qmaa oc 
omoa mt 
++4+ + + 


00 0 tr 0) 09 of 


e e ‘ad * e 2 
ers eet et ed =! 
MNomooacn 
Ormoeoag 
t+eeteest 


OOo eat co ot 
wettest eed et rt 
Ncooeoeone 
OOo QOaGa 
bet ett 


OOM a tt 
& s a id " . 
et et ed ed tt 
Oo reas a 
oceoaeca 
++++ + + 


OD coin tes 
ted eet et et 


ODO ro) 


aoOoanrnornan 
tet tt + 


+o 
SOD 0009 
In 


AT T=010.0 


187 


CREST IMPACT 


TEST cous 


Dummy No. 32, Run No. 10 


Chest Impact 


+100. 


+940 
+920. 


OUxXH AWoUOWIWeEERH OL 


GGES 


C0LS 
188 


TIME MILLISECONDS | 


oo10 


0005 


+016. 


| | 
*#Gi2. et tt tt tt pb yb 
+003. eee 


+004. 


ZOKADPAMCMOOMs ee Coan 


vet tt Leet EE EE Ld 


‘-008. 


“012. 


~016 


9000 0005 0020 0025 0030 


189 


m PA Oo) 


ZAKHAPAACMaAaMes 


~“G20 


+016. 


4012, et} dt dd by pb pd 


: ¥ v a ; 
0009 ceYGreecccnrasocen ee Ne 7 7 Be 


-O0¢4¢. 


» 
- 
: ° » 
° F 
° . 
7 - . 
- ” ° 


-008. 


-Gi2z. 


~Gic. Pt | i ted pb pd 


Q0is5 00; 


a000 0005 i0 
ME MILLISECONDS 


re 
eo 
o 
fon 
ru 
Ul 


uo30 


190 


OMe 


CHEST IMPACT 
TEST coo6 


AMAX= +t10947.6 | RTF T={ 069.0 


+080. 


#050. et tt tpt EEE 


+040. ptt ey tt Et 


x 


. £036. HEE 


#020. 


o000 gags o010 ooc195 u9s20 o025 “9030 
TIME MILLISECONDS 
CHEST RESULTANT OF X ¥ AND Z AKXTS 


191 


CoGg6é 


CGYil CG21 


CGXI 


Resear € CGRi) OF 


3 3 tt f99  OO Cd Oo 
i] a ci co e es i e e e 
MOD DS ms 4A $9) he 
Sooo nroeovncanx. 
Soa ndronrorena 
t+-e te tttetett t+ 


Soodrtnoowtn 
s * a 2 " S td] s e es 
OoqooownfamMal 
2 Oeeoanovrgraxs 
BOonwnreroosanr 
++ eee eet te + 


mort Qt in cul oO 
e e ? ¢ s s ® @ s 8 
Bsooraan7alMa 
DHooeao aenvdcos 
SerooaraorTeaces 
$+ + +++ 44+ + + 


Qeonr an uininga 
e ® e e @ e @ a a 2 
ooorvce unm 
HSeormaqonceaos 
gaoaooervHaqoos 
+e teetetete st 


SornAM oi 
; es * ® | * e e es a s 
BDoocoeoanuUumnn™ 
SOI rTeovDwoos 
BQeOovdvenaqvovo 
tee tee tet t t+ 


Oooaaoaqaooaqae 
SsNMNanicenonoih 
WoOUNNOUNN aa 
ErmMwdnDmMmnrKyMmOow 
— es» «8 «© o@ «ow 6 &© 8 & @ 


bee 3 cy et ot 0 0) 09 OD ID 


WHmet Os FIO st . 


WO 0 0 WO fh wt OD CU 
pee Oh) th et OF 0) fu wt 
IOoOnDnrnoonmaocm 
t+eteeteet eet 


QD OO OD et cht oh tO) th 
s se i a a a *® Ss s = 
NAO mA Doh + 
ref) ot M6 Cu ms 
Sooworeoo0reorn.n 
+-Hteetetee et t+ + 


NO 0D Oh AY AO PD CO OU 
e * 2 » = e e *s a i 
tooKNaud-ow 
QA UAt FOU 
Aoacnoaoao07 aoa 
SEH tEEeE te eet 


HmHmtrHnHON KH (MOM 
ii * sd] 2 2 e s & . s 
07 0 0) 0M FOOD O 
Qo MO +P MAO 
Boonrooreoqas 


tthe te eee 


ON 10) - OO ca Oty 
MRM DIMmMINM Wr = 
Bow OF sO ae 
Geoonoeroerceona 
eet et Ke te + t+ 


HIooaroovnc ss 
DQNOMoNMsMmoM 


_ ONROMMNOVMINON 


Of Oi NM oO 10 0 


WON DOHA mo ete 


vt ved 4 2 


W000 0h 00 CUO Oj eh OD PT 
BR Ss t s Rg 8 a a 

UD eT a er os com oS 
Soa sora stanqgnmwe es 
Ponrnnaqonrncoe gs 
teehee teteeet 


CP OO. OID HOON 
Thom MtROOM 
OMnrOornrmoeanrtet os 
Sooo sa rasaeoeoana 
EHEtete eee 


MoMA trODQan hie 
s se ® a e * a s s e 
HMNooVPMTMNN Bos 
Ion wmoaoartie- 
MOoagoaanaocqona 
Peete eet + + 


HOOMowsnno ws 
2 8, 8s @ 8 8 © 8B 8 8 
ANAORANM OHSS 
Sor oo 80 ert 
Boe sovooes 
+e tee te te tt + 


MANOA OWI 
e s #¢ «© = @ e@# » & 
DWORm OMAN wos 
Hoonrvnoqoeo ts 
oOmoooc0cTcas 
ttt et ete + t+ 


Ooowec rao 
DMPNONeONMoNvoNh 
SUNN omUlnn oad 
eho ow ht CON 4 


02 09 OF FP ILD WO WK. 19) 


wt 9g ed ed wet et ed et et et 


C3 COL UD wD 4 en er 9 C9 
Po wt (0 9 CO rh 
Moor onmnemaDD 
AIPronrennmnows. 
t+eete eet eet 


Cr Oincoh t oo 
BIO OL 0000 
QoonDweaceocss 
2Qoonrosa roosa 
te theteete ett 


eh C0 -F 0 fv 4 OD CU 
es = ® e Ss 2 s . e e 
CO 12 4 MUI. 08 
Baaonrnooornrers 
SooaonvnervvT0ors 
t-te eee ett + 


COMmnOUn. 2090 O 


Cw Oats Gor 
Seqooooo0os 
Ooo rvo0o0orr7s 
t¢++4++4 444+ 4 + 


UUOIMAOUWM tT 
AO sh CU et eh 0 COLO 
eoo coo eacto 
gqQoooeceIoos 
$++ettee tee 


Saqoveoeordreren 
oSNONaNamMmamn 
NMeWION OLN 
mM OW OU A, 
e * » e ® es a = sa e 
Oo Oo et Ht 0090) 
wt et OU tu Cu 0 Ou CU 0 Od 


WH 00 1N 0 OI 0 ito 08 


eH TD NY wet ret et eet eet at Pf 
mata Ot Domo mo 
BMIOoDaagonmomaca 
++ ettee te + + 


“orn otd rom M 
s © © ww 2 8 © @ 8 @ 
Wo es et et et et et 
AIO BIA ODmocoa 
Sra raarooct 
++tt+tettt tt t+ 


C10 Oo CU et eh ts. od 


WO <b) ot et et et et et 1 
Sao ca reroraTac 
Mog Qeoqo rt eoa 
+-reeeett tet t+ t+ 


WwrUACM@*eaOMNON 
e a * a * e a c s a 
1 tO) OY Mt et et et we A 
BSenaoorweaoaog 
SBoanorootao.r 
t++eteettte tet 


HOw TMs o 
UD oh 0) te wt et wt et es 11) 
DBDOaognmrvodaqc0d 
DOoqoroocrcens 
+++ tetee t+ + 


Soonveooceos 
SMNoNnononrow 
SUNN eEUNNoOnt 
Ow oinehe ow 
e a s es a s a 2 es w 


NINDWVNA OD Oos 


CU CU Od Cu 0 fh Cu 0D 


OCU IN fo et od ot 
RU COM eh ab ch ot ot ot 
Io OQ mo Dao 
DON DmOoonaOoDs 
tee tetetetetetest 


AMminVMoMsw rm wi 
0 190) sb oh hoch ah wt 
mo Qmeor oo 
Po wren .s0ec0o 
ttt tt 4) fF 


WOT WOMN hs 1 
s » s a @ a g 6 e eo 
W190) 1M sot th ct ct + 
POEOMTCDFT C200 
Mmaeeaonrmvoo VB ee ao 
Pete ete tet te + 


NeMOGHMDARK. IN 


NOOO Mt ttt st 
Sa oronceroeosaa es 
a omrontnmama 
+++ eeteee est 


MoM wos wh. Oo 
NJ 090) 0) 09 oh oe xh eh ot 
DenmvIvo0o7009 
DOOooooonraos 
++ttttet e+ +t + 


Seoneonecas 
SNoONnenNn amon 
NN OOINN oe MN 
MCN AS Mo wc me 
fi 4 a |] s 8 i a s a 
wa eH OOO ON oF ED AD 
07090909 09.09 0) 09.07 09 


192 


Om sOININ Ooh 
. e sd] f e Lad s a e e 
T0090 OH 07 OU 
AIQOATFODO 
Odeo ores sa 
+++ +t+e¢4+4 4+ 4+ 


Mom oMMonnM 
R a es B s s 2 e 2 2 
TT OOO C4 01M OIA 
ESooervrrcooros 
Sooaorv0oors 
tet tte tet + + 


80 0) = O00 6D 19 0) 0 0) 1 
oy =e «= «© & © ws 8 8 ke 
eOrTOMn mmm wal 
Vovro72070009 
Oe oononvroaao 
tet tetee ete + 


- 

N 

L909 = 0 +0 IN 1 0D 
GQ = « » we wp ew eo 
TTMOMMMAM ww 
eonanrooorrcocoeq 
eOooacqcocneqoaa 
++ t+ +++ 4+ + + 


SAPADKIONIINM ON 
x © © @ wo elk ek ee 
UTEMMAMMHAM OC 
Qormooes70000 
Sqgaocqccccoo2eo 
Phe tet eee tet 


-ESULTANT ¢ CGRi)? OF- 


SODerqgoaocee290 ooocoo0ococco 
COMoMoNoONnoMN SCNANONeSNoONM 
edinwodnnod NON OUNDNaAdMINN 
Nw MO OW UO + RM ow ONAN MO 
ROOK OSnrtAMM C9 FN 1940 60 00 00 Or 
SOMO rts ett¢rcrer et 


UUs re Oto oo 


Omar nao oan ana 
Oa aqongaanace 
FEE tee te tt 


Mm aM om a et CU 
so £# wp 2 & 8 #8 @ @ 
CU CU Oy 4 OE Oa Cu tu fu du 
onan ooeaonnnran 
Soorovoooconrcn 
tee tteet t+ + 


MUmIanoooda-4 
e i ® a e a i + e i 
CU OJ Oy 4 OE CU Cu oy tu CU 
eSqoqraoasero7vta 
VWanerqoqoooTn 
t++tttt tt + + + 


MOASKDKn Sot +t 
* © #* =» © 8 »@ #8 ww ® 
CUCU AY mt ot CU TU CU OU CU 
oonrgqgnmoeoeag 
aoeonooa ocgoea 
+H HERE EE He + 


NU ete CEU 


ega0eemeoecesSe 
COCA CTD2CCCO 
Ft eee eet 


TLOW th OO Cd fu a et 
CU Cu CUO A CU de 
Wo veo eto man 
Or aoavw reo 07o ec 
terete t tt + + 


TU IOINO NCU 
UU Odd tu Un 
aorAnonr reo iac 
Qonoooaorarac 
+eeteeteetete st 


TW OO OC Ot 
. s B 2 e e i a a a 
TU Cu OJ CU OU du Cu cu 
NVA coo aor D> & cc 
Ooo nag ooornara 
+eeteteeeete + 


TIN IN OO) CUO et et 


, e = ® a a e s . ® 9 


Cu Ut CU CU Os CU ou 
oQooqoooocneacqe 
oognaraqncqcqacan 
tHe tte eet + 


CUE 1 1909.09 CUCU et et 
e i « s ® RB +) e a s 
CU CUO OJ CU OU OU td 

MOoooooonap7Pea 
QOacoooqaoooe 
tHe tte tett + 


Oonreooceona 
ON TNH OM CNA 
Shinn eam m o ty 
OPwWUdOMNM ew Mow 
s e@ a a a s s .® e 
Sor UMM tinw 
WW OMNNMWNWw Ww 


CO: OO CG CO 9 tH 
tt et ed eet 
oma os 
oomcan 
++ ++ + + 


7 1 00 CG 0) 2 


O GO CO C000 
s *. 8 8 a 
wk ed ed wed et od 
eCQ9dCcoo 
aooces 
+++++ + 


OF O& 00 03 


QSoocnrcgs 
tet tet 


Ooocaon 
CM ome Ww 
NN 2 ClO N 
MUO ah 9 
es e a a e * 
Wisp hh, OF OD 
1909 0 bb 


AT T=009.0 


*047,.6 


AMAK= 


193 


Dummy No. 38, Run No. 1 


Chest Impact 


wee ery etme e Oe Pere en] Oe ee 1 ee eT a 


Brseree tren en ment eee te pee eee rt dad treet ee rer 
me 
- 
(2 
Reparth Quepr aud qeuhomy @ paneer corres Gm ae $40) oo OOD GrenemE © wees « eee Coe eae - SP OS AAD MAE SA Sh Rh Eth Ole <0 Peete SITES & eEER IR are he rete Or i ace eT A ee Amn: e 
3 
ge Gees canton ee os Rome Aer 6 re vee © ated eee bere eres wareer erent: eS CE ete I ED 2 ete OT, POL Vn eee a eenmes erreur nrue eee Tee © RE OF tJ 
bana) 
{= 
=, 
tm 
aceasta wee Cae am ae o. a ach A GR at & ee eee sree: Enel deh cen ee tab EES a a veraee exer de nimi ninth tp eh 
ee Cat eeieniore chaeeemels Eton a ee CCR DD era ay Omen aces ee AEA roe erortoit 2 oe 
a eee te Se ideuiemepemhacnad eet eee a ee ey es A En 2 pe ond 
(= 
Paes Ga eee Pe ee a Ste ie Et Peal ep 8 eo en a eee Oe 
ov, 
(> 
eee GRD ae lade CRE Dee ee Care es oe eo PS A CN ane Ried ear seven Premnitreed te entrants 4 
. a 
. 
ey ee Ce eapaiptrres emroartah tlie ee ee cle ees cae ce Cee: CED Cnty eens deme meaty een mem owe 
Nn 
a a eR hee Coe a ee faerie erry Gamers ee roe Rapa anpamahe HEED ene arte Barr eer) eee (= 
te 
iin ore ee i oe She = sae Setart cel tet Cite EN ert wutehe Aira eset A ND etre. re meres mee 
ROD DAD NE DR see me etek Cee Cen ewer error eee nee ee Seren ee ED aoe et See ey emer rive tenon ee ey 


onan 


194 


TIME MILLISECONDS 


mel IT 


ZOKnADAMCMOOMs 


-604. ane ee =e : 


_ TT TITTLE Lee. 
+016. Pt | ttt . 28 


oof ft Pe 


+006. Peet Et Pf fd 
PF Et EEE LE Ey 

| | 

7 | | 

| | 


. 
0500 | us Aaees apes 
Fd ai atu aS | 


Reet enema 


. ee Hm 
eee oe 
| . 
ete —— * 


nee 


PTT tT et TT yy 
~o12.b eee | 

| 

| 

P=] ame eee ae 

| | | | | | | | | | | | | 

-916. ahs ll 

. 98009 60005 6010 6015 9020 9025 o039 

-JIHME KHILLISECONDS 


195 


i 
4 
i 
a 
t 
5 


CHEST IMPACT 
TEST cCois 


+003. 


9020 B025 0030 


196 


8005 


CG2Zi 


ol 
bat 
bed 
z 
= 


0000 tM —t 


AWOOW Je oe Hos 


-98 ie. 


- OGVC 


CHEST IMPACT 
TEST bois 


_ PTT PEE | 
+060. Pett tet te tt 


| | ee 
+049. rare ft Lt - . 


Noe ar nae ay 


+020. | 4 | 
| ty 


+010. 


c000 bet 


6000 go05 
CHEST RESULT 


Cuis 


€ CGRid OF CGYL CGKL tGZ1i 


RESULTANT 


Co et TD Se PS. OD eet ote st 
i . e ii e e « 2 e e 
Oman coos OT TM. 
Srmeorownmeaaoae 
SO rmsaomnrmoeoo es 
Sais Si: ie a Se oe oo 


Cet OL CL i! CTs eh Ps 
SoS oC tme eo 
GQonroowTeIo2[TDS 


+i 


ere OF CG iO OAR od ot 
Omnraa 7AM ti 
Ooraonmoene 
Soren 20a 7To 
bee ht te eH eH + 


eep Oca (93 mca 
eoonconuOate 
Eooaqvreracn aca 
OoOmoam moana 
Sn i i oe oe 


MOUS Oot Oo 
s ’ we Rr 2 s @ a 2 s 
Omooacw on to uy 
SIaqaqgneo7e 
Oar oor aqorn 
+eh eth et e+ 


Qoooro.c0conrse 
OM STINOMOeOWM aN 


Wom h om OI hom tu 
Boca OO COI eat. OY) co 0 
+t 2» © © ww FF @ ©» 8 & @ 


jm Ce et eH 0 PO 


ee WO et 09 To 
® e a « & ® a @ | Lo 
CORD ME cm Og a 0 OU et xt 
wet OE US Cab et et et 
Ooanmannmom mam 
terete tee t+ + + 


SOLO LOTS. et COP a 


moO COUT i er oo oot 
wea oo UU OL et est et 
Are ANIMA ATM 
qe te fe he te oe fe 


WOOT Mot 1 C8 19 09 0 
en 5 OUT 09 Oh OC sO ca OP 
seoeeseees 


MQ Dpo aa oso S 


tele te ee tt 


TT iN mM oom cop ua 
TOM owWwaNnay 
Co wet CO) Te OO nt et et 
Jonranoenmam 
++ ¢+ 4444+ + + 


TO TS. oh FIN th CO oS 0) et 
CO ve Ut Pac mY C8 ry wet CL 
to ee OL eh 6 eh 0 C1] ra et 


OOo a gqgnannmea 


tHe the eet + 


ma Qa Oman sm 
OoOmMmnenrIonenomMm 
bf > CULO MS om OF LD TT 
Staelin os OF sD OG CO 
OAD. f0.00 oh cs Cp rt ot 


mh a4 4 yt 


eirt hy, CO I. UID OF et 
= ,@ es i 8 s w . es a 
Top tet er oD eb Cu 
bhi CD et et et et et 
MOAI DMO Oso 
teeter ee et 


Peto Peli PL oe oD IN 0G 

e | * s a s s : 
Pinas Atinea 
nd ed eT md et et et 
Mo Boose Hom 
+-eetteet te + + 


CO ON OO m CU co 
ert 0 CU Od OO UC 
ri 3 COD Or et et et 
Onrnorwrcoeqnecccea 
teehee eee et 


Ona RUA TAO 
a a gs a a @ « a 
In. cus cuin In 09 
mt et SD ed mt ot ont 
ao 77g dF Oo BO 
$$te te et eest 


pest ttalé Simone 


PORNO IN 
wt ee DT edt et ed et 
aIgarmorrqaonace 
+ttttte te & + + 


Oomronqrwmoo0ra 
CN PMWIoOWoNo 
COLO Mom Oth 2 td 
Leh 9 TU 00 WD 
s i | s e . : « e . s 
MOO OF <F 1 00 wo B co 


ee ed eed ent wed ret eed emt ed pod 


TU 0 Uf. 1 Od CO 
s ® « e a * i i s 
CO) ee Oe 
COrMnronrdro oo 
OmMrmonrwmancse 
ttre tee tet 


AUD MWCO 
s e a a id a ® e a a 
rote oon 
SInrmrnanowoacr7ra a 
Soa ras 3 errna a 


ee ee 


UCD Ct 09 UU we 
oNnethacnwon 
Fomor ona a 
Ce 2 o 0a 200 2 
tebe tete eet 


BO) = U7 0 2 COD 5 
a | e a es s . es 8 # 
250 +709 +D 03 OO fs. 40 
HIrMorIVDTOODO 
Oooneor rw eoeonroe 
+eeetete te te + + 


a i Ri Rai Le 


hh M3 040 995 CO Ps. 49 bt 
HODODDPAaaGDO 
oanovrecrc.e 
thet ete test 


OOWDpornrmnaode 
COM DMN CMH oM 2M 
LOT om TY LO M. co Ou fh 
NO oO Wn mth C9 


COM D> Cp et et 00 0) 
eet OL OU OU Cu Cu nd Cu 


Oy et OL a he t,o 
a * a s e a w ® i e 
COD AD OE wet et et ed OU 
OQOomwooaaanw¢c 
Cama Mma Mocs 
tee tttt et + 


mat CTS LO A Oy eh PS OO 
2 s u + a e a € a * 
ODA tet wet ee OU 
Oonromdnmeaomace 
Sore vwooeanrnrmn 
teehee e tees 


ees eee 


eT ereeeer rir? 


Care wsranrnoae 
oa oq ora a qgatnae 
HEE EEE + 


TIN DW MINN CO wt 1 CO 
TO 0 rt et et TU CU Oo 
oo roo 7009030 
Soagoecroor aaa 
+-etttet tt t+ t+ + 


eee ie 
TOMMY 
QAQoreroosoorm 
fom Kon fe on on See 0 ont oe Be mo 


PEER EEE EH 


(wa on Som Et we ioe Bian Beck oe Bian on) 
OnoMoneon.h 
CONN OOLININ © tu 
eCepnl come nh Mim wo 
NIN Woh MOM mao 
CU CU ud Coy CLE Dd Cay Chg 9 Ce 


rt OY LE eet 


es © © © © © ® @ w@ 8 
C197 09 09 Ne ote hk ob tt 0 
Ti and Tea ee, a 


CU OD 03 CO <P xt op a ct 09 
oOmroomhoqga 
Oorootcnryn 3.0 
tHtettetettet 


MO 0 A wD we 
C20) 09 09 sh ose eh ar rm 
QOoDnesa cr oocTa 
eDINo oO ToODDO 


bbb tee tee te 


Orin o two + 


e 8 Ss a e a a s s n 
C9070) CS ta we 4 
QIaInDeoroova 
OomModDToIAe 
treet tttte + + 


2 4 I Fs et 
C7) 3 0 0) oe oe a th 
OS IMDBImro ones o9oo 
moO Da tIOmOaganrmea 
tee ttt tte t t+ 


Ormnmrennreaonrg 
SMNnohMsMNcocm 2h 
LM 2 LOR co OOS 
MUOAW amr ems. of co 
® s a a a e " i] e » 
vert 1 COO we unin wan 
C07 OD 0 0) 0 09 03:09 09 


198 


Ch OCD CO wet ret et ed et 
Rr “ os a e a | id a 2 
Cec Os OD OS UES Guy AL 
Qo me MmMarnnra m= 
SMD et Sa oS Cam oS 
eo 


£9 M1 09 Ct Se wt 1 


cua cM cco as 
aor na oamtmsa 
oma oanooananmd 
tebe eee eet 


OLE OO OV AN) Do est 
— wis ¢ &© © 8 F&F @& £f 8B 
9:9 (9 1 OJ CUO) OF CO 
Worooroonreoeo 
DOOoonrmonrmnooeonn 
+e tebe te te te t+ + + 


Se 

mh 

WINoMNMUWaqgont) 

(> «© » © » «a se we ee 
©) 69 CU 0 TU Oi du Ou Og Oo 
OaaraoIvToeces 

KVoOeOseooanwnocam 

Meet tee tettt t+ 

Ww : 

t.3 


IDM OA cd CU OE Cum od 
HIDPOSGOMAavrmseoeanws 


gQamovwnrnrocnog . 


Pete tteete tt 


Le. 

am | 

Fe} 

aw 

m 

LIM AMOoOMODOOsD 

HYoNnonMmomMmonhon 
en a ap1gm oa al 

WwW ID Ah. 0950 0 COLD 
a id a i] ] a a e s 

EN OMMamMmee GVO) . 

ZOO th str fs 

ras ; 

t= 

a | 

a 

aa) 

ha] 

ia 


Ile AG 0 0 WD st 
ee ses #i,a & © 8 8 8 
ME OPM My RUM AL oe 
MMOD m SH too 


TUR eM MAD of 

a s = e = i a ww s a 
og Tu od oy Cus Cu CL Ou tu 
Moannroaneo om 


"Waa nDorndanaoa 


feet teetet 


TINO. ROR. 60 ID 
My Oo CU yg OD Os Ou 
WOoAawsDoowrw| oo 
QWOodWIMeoaneane 
teeetette tr + t+ + 


TININ WER MN Oh 01D 
we Bs ® * @ i a a es e 
O13 CU CU dy Cu cu Od Cu he a 
Ssonoqgocrtafas 
MNOoorIeT oT eos 
Ete tt teese 


TIOINW SIN PS. NOW 


a Cd du Qs tu dy Cu cu tg 


DOovWco 7c oOo 


MQoonrasonreonoa-: 


Hee tee eeet 


VWOoOdaIeE sd oOoOD 
SMoNn ean 2wow 
NM OMIM oO MIN 
Pa 09 9 0 CU 0 1 rt TN. ONG 
MSTININ Wor. coo mM 
i i i a i i MS 2 


a ” a * s s 3 " ti . 
CUE CUE UE eet et rd et ed et eet 


TT Cg eto O88 6 Uo 
OVE CUE UE ee et et et et ot 


SSA mC om 


TOK OOP WIN he 


» 8 @ =» = 8 © @ 8 BY 


te) Oe$ OE CG et et et ot et od 


Ioorooseo., 


Wo wmoeonrmeamon 


hehe tee te et 


IN Ta M9 COM. WO oT. WO 


MAIO 0 a et et et et 


MM Mme oOo SO 
Deorcaowrwaws 
$+teteee tee 


IN TAO RAM Mw iw 


mj CUE CE et et en et et ot 


Beawonrmoenmnrnaqag2a 
QIeqmamamananmaaa 
Pett the ttt 


DOOnNDNADroOAan 
mIMoMan omiowW 
mMALor ean non 


SOdUmMMmaK caw 
Dasa UMM tin 
1 073 00 0 8 


RP. COO0 Ta Ps a 


a id e 8 a a 
ee ee ee 
ome CN Ta te et 
a one eee oe om 
i i a i 


RPT. OS OD 


Mamma 
t++teett 


BS 3000 Te PS. Ps. 
et eek ed et et et 
Ce wa ee ee 
OMS fs © 
e+e eet 


DIN. COR 1h. 


ee eet et ed et 
ooo an 
DOooarena 
+ +++ 4+ + 


soo nrmoo 
@wTonow 
LDN hs eos PA 
OJ OW) +4 hs 

s a 1 a a ® 
WO 0 fh. ir Ct Fs 
Toe eee 


AT T=008.7 


199 


L916 


CHEST IMPACT 
fae 


Settee & ont nap hoe © ee crc ame ellen 


crete ee pc 1 TS EP ee 


staph eter anette seteasy @ three etre 


38, Run No. 2 


Chest Impact 


Dummy No. 


+109 
+060. 


aes rum Grume eee tee t 


Cee See LEP 


ES A aD Sete a 


aoe oy Ome 


Vig 


9019 
TIME MILLISECONDS 


G0I5 


200 


CREST INFACT 
; TEST C916 
Ze | 
#016. 
Re 4 


Pe Poe et £ F Te Ff FT 8 
we ttt tte tet tty 
Pt tte te 
ptt ete tT te 


+005. 


a ee 


ZONK ADAMO MAOMoe eK MM 


o000 tte | RL | = z ae 
age ; Ag ‘ 7 


ae 


. 
, 
= “ee oo”” Bree ws 
x a aa 


< ~ 7 
Os ie { 
’ 4 

{ 

. re ' 


| | 
-O0US. tt tt tt tT 


— Moo 


ZO DAMMMmMaAMmMmy 


| | | ee [ | | 
+003. ut ett E 
+004, et ed | fey 


i 


0000 Pl. 7 
~004, ie tl pe 


re AOI 


CHEST IMPACT 
TEST Coi6 


AMAA= +2 1 T= ¢090.2 
i 
+080. | 


eel ad 


- PEEP TTT 
+060. tt tee Ey yr y 
) | | 


a 


#050. 


ae ef ef py | 


‘ 


> 
¢ 
i 
» 


#030. eee 
| 
, H 
| 
t > | . ‘ - ‘ | 


| 
I 
i 


- are TP 
+010. Pt ey fe 


0000 0005 60190 00153. 8020 6025 0039 
FIME MILLISECONDS 
CHEST RESULTANT OF & ¥Y ANB Z AXIS. 


203 


Co1é6 


OF CGXi cGyi Ctezi 


CGRi» 


of 


RESULTANT 


aw OJ 09 6G A ct OU 
e 6f a a Lal 1 ne of » 6 
cS DD em et Cr CO ae 
QAIoaewaonmmaos 
MOOroanawaos 
i ais ois os aia ea a ie ae 


oC CEU OF 0 OO OF 
s " : | a « a a * a a 
goes on mite 
Poem cot ven ee acs 00 ne 2 oe ee 
_ 2a naan 2o Oo”) 
pete ettettt 


Dad ofr ON 
maqQonman dls in 
AeaoQoaogaagaos 
Sooaocoav.eo7o 
ie la oie ie ie oe ie le 


Momuconnasd 
SoQqoaae A(t I 
WIanmransaeoso 
MImQoaqaoagant 
teehee tte ttt 


Ry cee OU COR et et 0 


* ss ¢ © w ae #8 hw f 8 


‘Soompoao rtd + 


aannoqnu 77a ga 
gaa cravseodnm 
PEPE EEE EHH 


SBaqgneoeonaocn 
2MNonNeonoaweonr 
Lawn otlinnm at 
ZH MOM OPW NO eS 0 
{ese wp et © © © 8 oe hl 


fee to et et CU 09 0) & UD 1A 


WC iN oh POI Mh sO Od cl 
Gedy gg tb OD ec oe ct 
wt COS WT 0 OD CL ee cs 
Sou Bom) [ee Bore Et et Be Ben Be oes Bom 
a CO a i i oo 


Wage wo Cu oe Ch Ae 
©) CO OF BD CO OD TYG x41 oh Ot 
sap cuahgeiGe Mieka ee = 


+00 
+E 


wT UD. 40 th eth C1 oS OD 
ATOR ot IK. 
wt CU at 9 ef 09 A et Oo 
DOQrwrmoecae 
+e+ettetet + + + 


Mew awd wi 
* a # » & s e e a 
hs +4 CY) OF OF 4 0 0 sD Ps. 
as CU eh i oP 9 Oy to 


WOMtAUOKWoD 
B a 2 s s td s a s es 
m0 0) om COR 
ION OUAOS 
DQooooso7d0s 
Hee et eee et 


MOOAIPVWIWIA OOF 
SNoOMoNhomMe nm 
NMreoWmntotwmn 


“MN COIN AR Mo OD 


aL Won martes 


ot wet ed +t 


Se ee 
wy fy Cel ACh LE CF ea oT 
TS rt et et ot 
MOmMDoo wn moon 
t++eeteteetetet 


me eM hd dt oe 
CO ei cn ny cane 
TODO OOrAMA Oo 
MAMOAODOAD GOOF 
tee EEE EE ET 


CAM OR AM 80 9 0) 
Stet oeHMMUes 
MAD OOD at tet ot 
rPoovToeTnaqdTcs 
t+etet tee ttre 


Dream momson 
Ss i * i ve e e ] . i 
DeNUMUON WOH aS 
ed OY TD CD et nt eet ot 
MaorovroToo0o.os 
Ete ett eet + 


OO COLIN Nr oes 
: | e sa 2 ® SB s e a -@ 
DOO UT i CU 
Moo anon st~+i +t 
SSF oCoHnraner@dcgcd 
Ete eeee eh 4 


Daonrmeaqooos 
DTIa@MNoMosoNnomMm 
OMNNadnon an 
Weth M oso a COIN A 
se ee ew re eo we 8 
279M + ID Ww WOK. OD 


eed ed ed et ed et ved ed ed 


TOA LN sO In 

e ® e td @ e s e 
Ww tet "Uw hm fh 6 Ws 
maa mos tS oe 
Mm SD em em oa 
+Hehtetet et 


mah OPA Che se CU CoH OD 


a ® . i) s i] s * 8 « 


BO OF POM P80 uD 


MOoqmaaonrannrnns 
VOI ynanearaaca 
thee tee tEt Het 


MMM WIAA Uo 
NR ter tO ON RO 
Powe ote Be oe oe oe oe me 
DoonrmoceT.oos 
Hehe te ett t 


MeO oo MN 
® es id 1 a . z ® a . 
OWI TINO RRO 
QIaAonveowTweTon 
MIoagnrmooraaoo 
tthe te tees 


CAA MwWw oO AMIN 


93 UD OU mt 09 2 00 TN 
DQIoonceo7raosd 
BMOoOooogneos 
Perth tee + + 


GHoosoorecaqo 
SNonNnoM shown 
FIO win. Dp CLM 
BK 09 CU 00 WD et 7 
2 a e e =, 8 e e a 
03 cy et et 09 0) 
ro CU OF TEC Os Cu Cu od 


Sle eee ag ith 


oP OLN TU ONES camo De & 


sr C90 cr CD tu seas 
TOMO MAM OM O 
DWODIOODBAOO 
Io o7ooocos 
+++++¢+¢¢ +++ 


N00 OL PO. 


TOM OOM MOO 
Baooerg7acoo 
QoovId00q0seco0o 


oe i ee oe 


DANN MN MMW 
Malu aam Mm 
Soavooeeov.ocrcs.a 
DOonmearoos 
t++teteette ett t+ + 


Momt mo WIN 


es 2 *¢ © 2 ¢ @ #@ @ 8° 


£3 =P COO CU Ou ou £9 1) 9 
Qoovwoow0oqas 
DBoOooneoscees 
+tteetee tet 


Mmooaoaoognoos. 
2AMqQNnoMN anon 
Mm tlm © i ho fu 
MOM OMA (9 0 
sa +s 8.  ¢ © B8 8 ® 
NIN DW. OWHoe os 
Os CU CU CU CU Os CUED 


Th <f- OO 0 th ab es 0 09 


is a OO CO 7 
SOOO eDeoNe 
eT) ee) LD CS 
tee tte ete + 


Mb tN NINW + tH 
Ma MOAI OSS 
MmaMmnmrmomnmonms 
tee eteteeet 


ee ee 
ortininwine to 
MomnmoTfTe0D 
MOCVD FD DODO 
eee te eeest 


ROW OMIM MON 
* e a 2 s . * * s s 
Ox TWIN trot OY 
qaaqgoeo0 co°00 
Sooner odoeoos 
t++tetetertrrtt 


Rein nh tush toro 
a s a ® s s s i i a ® 
ok ga ee ee a 
IAM Mea DIAS 
Som Hs eonseos S 
Pete etetet + 


OOaqooenrceoenr 
ONoenonanomn 
INMocd ws. Oo CIO N 
COIN wah. OF os LO NU OD 
rt es OOD CO a 1 0 0 
aoe OP OP RAPE SAR PEALE GAD WF DAD) 


204 


COU Oo sb U0 0 CO OD > 
CUO A CUO A Cu ou td oa 
OOo rme wVmerans 
Soomororaocda 
+-+tetttt ete t+ + 


ein =P sb io 0 C00 03 
e id * 2 * s a : s s 
C1 OU Cu OJ A Od CU Od tu Od 
OOMODWBIOINAO 
ePonreo0 cco 0 
Poe a a ee 


WIN MIN 69 C00 02 
wt wu es 2 2 tt 8 &@ & 8 8 
427 CA OPO Cum Os CU a oy Cg 
LOoOesaconmr3ac0ost0 
qo ooceeser2aa 
teehee eee te + 


rt 

NY 

ooh. wr MF O30 9 0 

KL} ee © © s &» 2 @ 8 ee 8 
(9 TU Ou CU fd cu Cu dg a Cu 
oorooasa oonrTca 

OI TMOmMNOIOoam ae 

~+ +e t+ ¢ ++ + + 

be 

a) 


eS TOIN Mt INH OO 
a ee 
RICA A CULE Cu gy Ot Od 
COMI DommoonDma 
SDrOODoOO me 
++ eet te + + + + 


Rid OF 


MWoon7reanoon7Te 
OaNhiqrmnNoMmMmonomn 
OVUM AN me alinhk. 2 dd 
ww hte, 0% 4 TU 00 I 
s i a e s s eB 8 £ s 


PN MOM meet WO 


RESULTA 


{ 
4 


ZT OO et to of 


Comp cS et we CLC Oy 
a a » w a ® a Ld e 2 
C7) 0 1D OG AL 


AD o om eS 


ot 


CD et me OCU TN 
» # a os s s a s es ] 
MOM COM Mold 
aq gnomeoraaomame 
CommVwoortocgacnse 
Heeb Ete Ee + 


Owe wt ea ty To oy CO 
a . id i e e = s 8 * 
O78 (909 08 CO OO 
aoeonDoeqnoocn3ao 
OoOooorseecoo 
++te ttt t+ t+ + + 


moO OMyUaarh 
m6 0909 08 0 Ol 
MI3IDdIAIO DAA 
mao mnmonrmcoartoa 
t+etetetettett te + 


Homa Ueiow 


» ¢ ee @ @ «© bh & 8 


, OHM ram com cu 
oo nrorertananc 


Svwrmooacomtog 
tHe rteetete t 


Oanwoerqooers 
SM oMoane naw 
mom cin od Mh 
NC}. 10 0) 00 WD SM 0 
+] . a a a +] . s = e 
CI Pw iD wo fh 00 95 
rerterre rast 


Wood 0 TUE CO Cr Cel 
eos fF © © © 2 F 8 8 


MALE CE OY eu ees ey oS 


ore! pen Ee feve® Rat 


WOE sb CO ea xd Od Cd 


MOL Og Cu oy cd a os Og ou 


OLD =P CV) 09.09 OF OU 
fut Oy COs Oy Cu Od Cu 0 
Eo rvonormDoo 
eo Doms eoace 
tee tttttt t 


fh 0 Ta OF 9 09 0) OF Td 
ee ee ee ee ee | 

CU hj Cu CU Og CU CO OU 

OQmADrormocrceac 

TS ee 
+++ +4 


KL xt 09 0 07 69 0) 09 Cd 
* a 2 s e s . a & 
CU us tt oy fu Os od Cu 
COMODO coOnDma 
mono oD coae 


$e eteeet . 


Qo rmoeoeonrre 
oOMNoNMoNnowNnow 
Qo nN oO] bo. 2 Cu 
6D 19 CO OD et Ps 0 acs 8 
ad e e s a e 2 a s 
Da AO Cor LT 
WL LW eT 


» t id e we 
TYP Tee Mu 
a a es | 
Coe cry eT Ty 


teehee +t 


wed ed Ct o> wt 
TU OF Tu) Cy Ou 
Cae oy Se CS se 
Oma mc 
+eteeet 


cucu os cu no 
@eaonrmarx 
Od D> Mm cc 
thet st 


wet et ee (1 0D et 
s 2 1 w e 8 
Cu Cu fu Cu cu ou 
Aamo me 
aommcam & 
t+eetet 


Oma Om 
OMmooM a 
tetttst 


Conmeoaon 
inom i in 
Wiis. 3 7 LO MS 
UMM Ah.M 
O60 MB [02 00 oN 
WOO UU 


AT T=003.2 


4053.5 


AMAK= 


205 


Coie 


CHEST IMPACT 


TEST 


Chest Impact 


Dummy No. 38, Run No. 3 


| 


riagd. 


2 the Oe meat & 


te Pests ftir mere me: 


Ae me are 


tO80. 


eee Geeta ED © 


ct x: 


oan 
La 
oo 
+ 
) 


ny SEE Shea e peeve toy + mene a pee OME © Ree -eeree eee rue Pes SE OE we ee eet OTe 


Fibre enw meena meee, 


om ae eee mee Ss mere eo 2 PE fhe eV EOND EEL eh See ED reese Pee ee ME Deen Gehan eee 


ve ewer © essen wameat Fe rete e eee Pe ED a CO meee ee eet oetes  re 


i © te teh eer 


Pwo Ok We Cee OF 


ees EE A etc pe EE CED Te oe ee 
4, 
AJ 
ane, 
’ 
SO Ee re mh ERS ote] eS OES Sette On mE 
rw 
sil andes a tug 


PP ROE 6 FFD sep tot ret a ee Oe one ENTERED OH 


Se) ee ee ey 


2 et Soins 


0 ret ee ore 


ht SP SHRED ore 


Fy eee A cnt 


[2 Om Geet Gee perwten 


i ee ES ORNS 


BD15 
CONDS 


TIME MILLISE 


Of 1i0 


Gos 


206. 


CHEST IMPACT 
TEST Cai? 


_ ist bE 
+016. py fp ft 


— 

eee 

i, 

— 

en, 

ar Ee 

— | e 
—— e 

ote H = 

— s 
ee _ 


we oe OID 
+ 
oO 
— 
co 


| | | | | | 


ZOHXHADANMCMOOMYE 
+ 
fo] 
few) 
ae 


0009 


+0604. 


a eee 


| 


“G12. 


0029 0025 8038 


ZOHADAMCKMaAOMs eNO 


#916. 


PTTIT TT TTT 
wet {| | | TPT TT ‘ 


+0038. 
B000L 
~O0¢d¢. a i 


H 
i 
t 
| 
~N08. ) 


208 


T 6 T j 
AMRA= i eae AT T=] 011.5 


+080. 
+970. 


+060. 


m wo 


+0506. i aon : 
| : 

+940. : : : Sane to 

— 

- 

| | | 


| 


ones 
cen, 


o000 0005 0019 00135 9020 c0235 ooS6 
TIME MILLISECONDS 
CHEST RESULTANT OF X Y AND 2 AXIS 


CoOL? 


€ CGRi>d OF CGXi CcGYi CG21 


RESULTANT 


i 
3 


dO et emt eed 


rete et OL ed et et 1D 
e s a a t i! so a a 
MOO 2 ooInm eos a 
SAQaerrInMeoodods 
GAImonooeAonroe 
tee tee tt tf + 


“C3 CF ee ee OU OU nd 4 oP 
OOo ssa os moms Oo 
Cora a neo 
Sqr oc [TS oO77900 
++ tet e e+e $f} + + 


wt eee SS Ot ot CU et 4 £17 
a s . ¥ e a * a a « 
CGoavrveoasa ease 
Qo nrasrrIeoaIrg 
QOorewoeooa 2am 
tee tet teest 


rete om <4 CY eH 0 
e s : | | a s * e sa i 


SOorrr2negmrDTS 


eCoreo070F290._ 


Sonor nro7T0a0 
+e eh ete te te 


Ognweooanoaoraqnoe 

SNowehoneam 
LW co OU UD Pc Op US om Cu 
Bo ee Ee ee reve se 
4d .» e@ 8s 8 © . « 


Heo AUmetinin 


Cus WD ie C019 CG PL a a 
» £# 2» @ 8 m» @ 8 a " 
COO 0 fT at ce a 
oma Om st (LN WD Ht 
ADmIo GTS mS 


teeter tle + + 


CONE SOW OD Cu AD a 
MOM INK ONO 
Oem tlt Ut 
mao CD Ooma mam 
FEE tHE EEE H+ 


Wore mA om WN . 


we OF eh PL OG th ob TS et 
PWooacmeafusT iow 
SOMDmMasoaaagavaea 
eet et e+ bt be + 


COON Oh C9 CU a ob 
we OF 08 Th wt oe CS OO 
Saaonro- UMN In 
Oona aa naaa ram 
+e ee ee et 


AINDNMDOWO oot. 
i e a Se . " ® s s . 
et OO CO 1D oo CLO wo wo 
OO nrapmetet MIN IM 
Snraeoreoo noe 
te bk te tte te + 


Og omoceamnraagacdm | 


CMa MoMncMNa wh 
Dh mtu loO hm ai th 


(OI NSO mp ty co | 


Won MOR oo 
vod eet et ot 


CORDS LOD wo tu cu co 


s ° a # a e a s " 5] 
MPS. C9 LD OY OE 
Ch) et ret eet et et Oy 
Ow Mm Oooo 
+eetee ett et 


ol eae a cr OY 
ac D> CULO COO OD 
OO) et et et wt 
Se A ane we et eI eet oe mec wa 
eo oe 


(U1 03 sD OW om oO oh 
ID LE et 4 TE OD 
C3 rs eetet em mo 
Sonwmaeya rowan 


thet eeteese 


CALI WAH OO We 
s s s ® * s > s 2 s 
Ot lIoOMN oN uw 
Metso 
QS DIAIOVMeDAnr oO 
tee tet ee et 


IN POTION OY 
» 2 8 © © © 8. 8 8 oe 
ANE cok 0 et et oh 
TQ ete et rt et OS 
OpPprRoOoOoc cosa 
te tet te t+ +t te + 


OVIAMONDMWeA MAS 
CSM DINMWMW owe In 
DOIN Oats 2 tu 
DAN OO OU OI 
* s s « Ps e ° . ® » 
1 09 0) P10 0 Oso Pe Oo 


wd me ee ed ted eed eed ed etd ood 


- a a s s 
COT Ch et ee CL) 0) 097 op 
et TE Od Cu Od Cd 


U7 09 0 1 4 


COU tr CUD ee 


HHH MOCOOOSG 
(oon Boe Mme os Moe Bios Bt me ome Bt ne 
tee tete ete 


LO CU Cond £9 
AININO oA 0 
ew rm Qa a nama Oo > cH 
Phebe e ee he > + 


MmsDIIOOMhS dhe 
ow?in (of OO IN co 
tet et et et OTD 
meIQIIO UVP O03 0 
+r hee ett e + + 


NRaWwotoninanm 
Tw tH OM AlN 
ete ete OMS 
Odor seco oTag 
+-+te+ttteett + + 


HMNWODWoOIN + 
Ch OU IN SO) tN 
Comet est SoD © 
moore aoonar ea 
+etethet eee + 


Sooner aoaanrna 


mMOonNnononloan 
WMO Ne Mnh | 


Bw sro HOM co 


Ol we to Co es 
MM OD ho sf 0 eh 09 OY OY es 
Sooeroacamea 
COmegaeaome 
tettete eet te 


Om mtorr weo ic 


MO IN Co cu td aU 
Ooo ne oOo DOO Of D> cr 
Aoanrarionmama-aa 
thet teetee st 


SDOGD OOM 
MMOnRINt MA 
a ee ovnoaoqo rae 
aooanaqaTtaco na 


tHE HEHEHE eH 


ADWUsHAOoOMa 


ss «6s 2s #&©* &© © @ @ 8 @ 


WOM wWr wee M cc 


PIDMSCOOO 
QQnreooaca0e 


FE tte eegse 


NOMI MeA a ones 
a e a s e 2 & Ci s e 
COO OO P80 1 +} 09 tu Cu 
Qo seo nvnoaqnnaa 
Oona ovo ada a 
tHE REE HEHE He + 


Soo aqgseosaa 
oMoMnoaManaw 
QMinonodlnh. o 
Ceo] cts Mow 
U9 19 0 SON. Om CO oo 
Cy cu Os Cb Cu Oy Cy a oo 


Cm FOL ow OO 

e 2 s ‘a t a 2 s ® a 
Cy OD CD OD Cah sh et 
Ww CS oS Ce ee 


+0 
TU 
+ 
+0) 
+Y 
+0 
+0 


CUD CHINN HOU IA 0 
fn n) coo) co cot ht 
maOmO oanaomcea 
a OO aD OM oOmd 
tet ete tee tit 


toh CUD OO CO 1 ua CO 


OU Td 09 OF C8 op oe 


Onna a 20a aca 
OoOmnmeaonooo 20 
tthe ee ete 


Qthatinwcorn 
a 8 & | a a a e a a 
Cun 000) CO hh 
Qo onooraqcntaa 
Somraanonmoaoraca 
teeter ee es 


See eee 
Cu oy oy c+) a C3 “Pow 
OWeooreFore 
Qooeovoor sea 


oo 


OoOmeooqco raga 
PCN DIMI eMNowM 
NM maine anwion 
MMW. 0 coap Os ca 
ert ITM SF It ww WO 
C9 OVD) 0 YD 0 OO 


210 


9 Ww CUO O49 Oh 03 hy CC OO 
e a « a e es es ® " ® 
‘Poh eh OF OF OU OU OCU Od 
Spo panmeea 
QHDoaoDTmem sacs 
+eet¢tttee tt 


Mr C89 0 com 
* * e a a s . o a s 
spot cr OF OF TO cu 
QIneonoooomoo 
oOnroooeToageo 
+e teettetett 


IOV P tho Oo co 00 0 CO 0 
~m s« @ & &®= ®@ 2 8& 8 “ 8 
cob ab ek 09 00 OO Od Cu 
onraowrwtoanonoant 

Wmgn7sNIMIoOoOteg 


tet e tee e tt 


(3 2 © © © w ee eee 
Tt OOM OO 
PIII oaaTog 


Het tte t+ 


“ON oNnah Dom 
3¢ e we & e « eas @# 8 
Lab st apo Co ta tu cu 
Woe rmoonmaqanDdea 
Qs2Iecooa roa coee 
tee teete tt 


gonmoang0anrTace 


emi n. 2 Ine cad 
wt Le TS Mo Vt CU OD bt 
. 6 a a * s a | * s 
ER ROM a ote CUO 
S79 COO) op spot oo oo 


RESULTARH 


Oooo IToosOo 
+++ 


Se PTs rt wt ONY 
nr arciain Ted OY he 0 9 
Mmanmwmanmmoa 
Qreowmn rT moo 
Het ttettEtee 


N00 COP. SO et OY 


s e * . s ad v 2 s td 


Ou my CU ed Cob OU 8 OY) 


oOmconnronan eos 
BSI omnes oo 
Heth ete eet 


00 09 CO ODN COTO a 
. . . e Rf o se e es 

posed agascuMalen 
MOIaAc Deo o cra 
Mareqaawsanonnaonad 
eee tte eet + 


MOM Mh COM TD wt 


8 * « se ep @ 8 ss w ef 
TO CU Od CU a) 09 09 
gooao T0000 o0 
Qooo roo .ceo 
tetetetteitrt 


MOcwomOomw am MW eae 


QU cu tu cu CU og O09 
GIOOOWDMeoe ses 
WOoOODeODOONDeEO 
PEt tetetetetett 


ODMeoqoeqaqracqg 
SNoNMomonowm 
lO Me INh etfs. 
MBM oo oi PO} 


Ot WW 80 60 1.99 COT 
retest rst 


Oa sp a oe td ets ic ab 


Mp Ce OY LE oO 
Mc mm cm oo 
a Bem Mm OS Hom 
tet tete ett 


To er ty et oo = 
MO CY) Ae AaGl 
Seo mma ml oS 
Am OMe MoO maD 
tHteeeetet 


TT TMU SOON ST 
MMM MMe MAA 
MOnmo rare oToeo 
Ommrovnoo acd 
PEE EE te ttt 


Co <p och eb et OO NE 


mo 7a 09 4 09 09 0d CU a 
ODmoarneroread 
OSmMooreoacaond 
+e+tetetreti t+ 


Ori rT Ido, 


07 09 00703 09 0) hd CU 
Qreaeqoeronroeoe 
onmcaoreoanoeod 


“bette tee tt 


oOmcro oro tnrs 
oNn@mwinemonmawNM 
OoINMN oo th on) 
Dw CUO Ah OF co 
e oe se 6 * * t us e e 
Spo ete OF OO ee OW 
101 $9 19 1D ou 8 oo 


vy iJ wet rae | pet ef 

i] * 2 a 2 a 
Cog eg CU eS ad Os 
vr} Ly Oo 
Dm Sm co 0 
tetee tt 


OND et et et ont 
Mj oj tu od of 
3: Ss ooo 
face Ss a ane eee Be 
ett tet 


ee re 
oy odcuntag dd 
QDonmAae 


O03 Utd 
qu ol cut os cu 
SrRmonrnm ca 
A mcm GS 
Hee ett 


OM tat 
® z * e : a 
CU nu Cu cu nd tu 
MOOS 
OmomMmD 
$eteet 


AT T=H11.5 


4#0539.9 


SMHA= 


211 


CHEST IMPACT 
TEST coos 


Chest Impact 


‘Raltentate pie: cei 


Dummy No. 38, Run No. 4 


ab OS ere tray 


tor etre fo treette ete 


+080. 


RAWOOMINeE Cee os 


“G49, 


it ah ane ie 


80135 
212 


00035 


CHEST IMPACT 
TEST C006 


ee pe 


#020. 


tO0156. 


+Gicd. ett] Ett E ELT | 


+004, 


0000 Saece eee 
: © * ae ene? | . a “ee eo" 


ZOMADAMCMAQOMY K<«Aao 


“ease a as: “ >. ee 
-O08. ef tEE_LE LT LT 


5 0920 0025 9030 


213 


me N CVC 


ZORMADAMPCMAQIMYs 


CHEST IMPACT 
TEST coos 
+016. 


| 


+008. = PEE 


+004. 


0015 0020 6025 0030 


214 


mA 


CHEST IMPACT 
TEST CONG 


AMAK= +177.¢e FT T=) 608.0 


+030. 


+070. | 
TT] eet ety 


+0690. 


+050. PTT yee ty ty : 


#040. ry Tere EET 


_ TPL ELLE 
: ; i | , 


+020. 


e 


+010. _ 


og00r 


* 


09000 6005 6010 0915 0020 go25 $0390 
TIME MILLISECGNBS . 
CHEST RESULTANT OF X Y AND <2 AXIS 


215 


CQd6 


CaGvYi. cCGz2zi 


CGAl 


RESULTANT ¢ CGR1> OF 


- INO DU BL te 
e e a * = i e s 2 = 
Ome OM CCR CoD 
Oooer rm con or) 
Ssconronoocq non 
ee es 


wer (On. tO 4 tut 
ss @ e@«@# «© £ ®@ e# & @ @ 
Coon Ur$“o7onr ao 
Ooo IMS 2 wt wt 
OacsiAiosadeas 
thee eee te et 


SEN OND ae 

a a a e os os e ® a 
SGoOnmUAMOWeon. 
qoroo TI c01l7~+- 
Qooo .e0700 
Soe ie i eo 


“Mom Ott tod 


se ¢ ene #* ss @ 82 @ @ # 


VoerUMOoaMowUnNoLy . 


SVeoeccqoora i nc_\.- 
Oeqoooce3n es 
HHEt ee tet et 


WH OHM OIN HIN 
¢ ¢ © ®» we = 2 & 
SOOM COM + Ot 
Gooevecsco0~ 
eo aroo ecoeoreg 
tet eee ee et 


SAoaanooeovo2rcea 
SNonosananon 
LI@CdOn 2 UINK oA 
ED 0 00 9 IN OF em 
—™ «© «© »w © «© 2 @ @ & 


ROS ret 009M t IN MY 


0) 00 CU ID IN I. =P CUI. A 
LD OYE SD ue eb te 
fT) 0 ND = et 9 0 Qe 
AGqMamorrooocan 
Ptr tee Het te + 


DA CUM) 0 OO NU oy 
“aN NCU «fF OF op ob oy 
MUD IN sO fd 09 0 Ce 

MWOoqQaroeoooras 
tlh beet ee tt 


weoorhreimowdr - 


Set} 00 4 Oo LD fh, 
Prd led Se belt 


WIN LOO OO ARN bo 


TINOMUOAWON IN m0 


OD RN 0 co 0 CU Hs 
OR eo Deaonen 


See eeetegt 


OUaADomemra 


* = @ © © wo ee ewe 
CU > CO 10 199 CO ot if) +4 OF 
OU PO. tO 09 
OQoooeaqcaca 
teeetet +t t+ 


+0 


Ooqoco.o0ca 
oONoOMoMNeONaMNn 
LOM co MIN eos ih, 
0) Wet A CO im 4 CY 
e >» »s © = ww © 2 eee 
WwW MN OM MoD 4 es 


werd ed a4 eee 


TT ot FO Oo Ht 1 
OD OF et fh. 8 et a OU 
Sl tet et et et 
QIrDIorIrronrmed 
i ie i i i oo oe 


DiPIOW Pet Hh 
® e # « s e f . a e 
OF CU MD ON POO Cu tu 
DIO tet srt OOo 
AoodIrcraqo too 
t+etetettet+ t+ 


Sega Gn adit 

ea 2 e s e s Ld es t 
IN COIN COM (oe 
NIMenttset OOD 
Odeo rwnwmo oo co 
+-teteete tt + 


ONNMOON DoT 


. 2 Ss s s 2 a s e a 2 


SO AO tO CO wt Oh tt os 


fre ve Be eo an ff on on 


QDdaQq Onoorecs. 
Heth e tet ee 


UI ARM ain ow 
s « a e + s e e es s 
CO OY LP CY 08 Oh I co WD wt 
ODdOnAt wet HHH OD 
oOooosn a00°e0 
terete eee 


QI DaIeoqonmoo ras 
TNHoM apNoONnNoMN 
QMWNMN DmUMN od 
Neth. O39 1400) 09 WD 
e a i a s e es 2 a Ss 
TU 09 CO =F 0 0940 WD 00 
ne ee eed md ed ed ved 4d et 4 


OMA ARatrommn 
e = es * os es a 2 2 e 
EO} a) SO mat eet ty ee OE et ed 
ImOnmQ aqanwoeg 
WIrISa Ina oro om 
treet tt te te + + 


CO vt eh fh. ch OU 4 oh oo 09 
2 e s s s ] e id _ i 
ao MES On ee ee) 
Qrmeog swe. Tago 
Oro mw .Togo mo 


HERE EEE EHH. 


MTwI OOH Do Hy 
TsO OIN OD «ct HH 
MQomragr0oovToag 
Oorroqoowoes 


Ft ttt teeta 


MANN eiINnmMon 
i] = = Ss e e e es . e 
W019) 4 2 +4 OU 
Sree rT 70 CO FOOD 
CO ror r70E FZ00 
+t ttt te tet t+ + 


S4~NMOON tor ondm 
MIN OI Owe ee 
OS reorrocearca 
COooeea7o0ovcos 
tt tb tee + + H+ + 


Ooarodoaoa0o7an 
SOMoMNnosnonon 
LDN OOULNO ROO 
NO mW OS COLIN mt 
e a e sd] e . a B s 
DOR Ow et OU) 0 
wt a tu CU Od CU Od Ot Ou a 


emt OUM weoo 
CU 02 Co = UI LN bP 
QIrAeoroc¢co.070 
QIrIagImonmnman 
t+rttt tet tt + 


SODMwWUMH UM os 
QUT Se tN Oo 
QHronrce FVTec70 
BSrnooerqor¢. 
+ eet tettete tet + 


OwWwNMUre waMWdoc 
Li a t 8 a e Ss @ t 
AH) CAP TININ I mo 
Onrmeoovwonrvocs 
Svovoeoo Tceo.0ns 
++tee ttt te + + 


DNMAVeUtOD 
s a s ® a » e ® Ld e 
MUM TINININ eS 
QOmoorTreooa oan 
QSoeresoeoa ace 
tHe te eee 


RMA NHNoaUdMond 
es & 8s 8s © 8 2 8 wo 8 
~UOOTMNOMN ao 
Ev0o0Tcecco7 cD 
Snrooorcroeocoa 
+e tte ttt t+ + + 


Oonrnecocoeoco0r,0a 
SNe NN oawoMneiw 
QW hmaUWwintwond 
Sp MUdOoNeh Mow 
@ a e e a * e es * e 
LW SOO CO OO co 
TU Os CU OU Oo) Cu Oy tee Coe Or) 


QSQOQOOod cr ooo cand 


AMO DO MA aM Sow 
MoAoIQm Oem oe 
Ormoanrapanrmenpd 
Ht ete ete et + 


Qr2AOomoovooens 
ODmoanroerTaca ad 
Ooo nonnantsono 
fete te eet + + 


Ieooorcece7700 
e es se #8 58 @ 8 8 @ 8 
qceoes Teo sneaoeo 
QrIoosoco er 7oOo 
Ioo0C2O0000 
t++t+rtete et + 


Ono or Ce F000 


qOnmeoseocoag 
Oo ooaaqaqonrnreoans 
ooo cocoa l2coe 
+eeeeteee es 


eooaceooce 
e >. @4 8 8 8 *® 8B 
Soesoocoes 
Onmnoeoqco..7090 
CODMOVDODMDDOCO 
++trehet tee - + 


ODeaodrMcon7maA0D 
SnomnMnonmnrnaw 


NEON oOnINN + 


ODI N Cle wo CU OD 

, e Lf s e e e a s ® 
wt et CY 0 OO) oP DW 0D 
C0) 09 07 600) 09 £9 


216 


oooenoeo9oe 
a e a e i | B a e i] gs 
Ooomer orc aca 
Oocorcoo00e 
oOOnmoowTenaqa 
++etereeet t+ + 


eoornonmrocoto 
s 8 * a s = * a " 
eOorovTcT0sa02 
Eooar doc o00O 
mQonreoqovceoroed 
tte +e ttt t+ + + 


We qoeoeq ooeocea 
Ge ee e@ « @& © 8 @ 
SFSoaococoqo0eooen 
OodgoorooTce 
Soonmoqi coo Tne 
HtEteeet tees 


 FGaqnooron0 [T0000 


C3 = 5s © © = 8» © 8 @ © 
eVoeoonTnconoqa 
aanrnoaoeoqgurdaa 
OnmoooIoevrae 
tet tteteeeet 


oor Taoo oco 
$ehtgeeee te 


b.. 

a | 

7 

—_4 

is 4 

Woooronqcocoaea0n0o 

HononMmononon 
Qodneocnre ad 

w IDeA 09. 6 003 1D = 
so 2@ ss @ @¢ se &® @ & ® 

EMR DOMooe UM 

ZOMMNMOST TT +t 

zr 

— 

wa! 

a 

ae) 

tu 

oe 


oorornroaqoraa 


e ese 2s « « @# » «© @» @: 


WoanrmIAgAMOorae 
oa mrosaacraaa 
weDImnowneaqoaac 
tee tete eee et 


ono Ren fe B= kd De a) 
a 1] ® 2 « * = a Lad a 
onona0900 000 
aamcro0e07000 
Porno mca se990 
t++r+t+++¢+ ++ 


SmDnoogonrm0c9ge 
* e i a ® e 2 s s s 
SOsaerorIcoesta 
Qaoorowo0cTr070 
oousacgc0000 
++ et ttt te t+ + 


amaanqoocoece 
s ¢ «= © @& we ee et 
omwrqoqecoaa 
aaqooaoqronoa 
oomcce Teo 9090 
t+Peteeetee tt 


Oaooooacesca 
i] e e » e e # i e td 
Ovoeroee.0770 
Soaevn0corI090 
ODdorov0T[CoOn0 
$ret ete tt e+ $+ t+ 


CoaeoocrocevIse 
oNnNonNnononon 
WMNe ClO oo N 
RMOW AOI wh M 
#eewe-s © ep #& ee 
(3 WF 1910 69 60 BR. 9 0) 
terete Ts 


aenoaeorina OmoS 
e fF #8» © 8@ # #2 8 8 @& 
COrmoeoaonrmoam SD 
Cmomeorcooa. 
ODoroaomooere 
tHe tee ett 


Ooro nr moo co 
a a s « e « i e e a 
ODMOOM9MOFD0 
GSOoroemrsooee 
Oomooseo0oa 
tet eeteteett 


eoroo Toa oo 


aroaqgoaodoaa 
aoqQqeoQqQqeaoonte 
onvoooaoa oC eoo 
$eetetete tes 


eooeTaooeto - 


eqgo.TVTo ro era 
OonMnreorrcnoc0oqnaca 
tHe eete ett 


omrcacoodqce 


aqoococTcreocoeooQ . 


oeoorooaooco 
eqcqqocono°oc°oe 
t+eteeetetitt 


Sorooqovecoe 
omnNonMwoneoneonh 
OMUMNnRoOMUNN aw 
ap Ol Con ath iM oO 
2 | so a & 2 2 e Ss * 
emt A CCAM oTI ly 
ID GID WL WI 1 1 


Om mom 
oO mnrmeoaqar 
Mom cf 
+ee t+ + + 


enmm SoS 
. s 2 = a cd] 
Oncaea noe 
oooocs 
SOD000 
teettet 


Omrnmo IOs 
e e . s ® a 
eonmo oo 
Ooooos 
opm ooD 
++++++ 


IDoeo DD 
a s e s s e 
eo d0oeo0o 
adDeooe 
OO oO00O0 
+++++ + 


Oanonacqcae 


eo7nnmeoc . 


oOodgoon 
Omrooos 
+teettt 


AT T=003.9 


AMAX= 4077.2 


217 


CO09 


oT 


CHEST IMPACT 
TE 


Chest Impact 


+106. 


38, Run No. 5 


TA OE aT eae pe fa Soe 
erent ee NE APE A 
aioe a rs SEE Sem 


Dummy No. 
| 


SS EE 
rE 


ey or a ai ah aD 
ioomipaay EE oe ey 


preter Ratt spe 


Ow 


Qo 
r 
Lom 
+ 
wt 


RAwWoOONMIWeK Or RH OZ 


nahn s eteD om oot: 


00195 Q019 oge2q 9929 05306 
TINE MILLISECONDS 


0003 


CGX1 


218 


ZOrHnaDAMCKMOAMs KY<AaM 


CHEST IMPACT 


TEST COOS 


+020. 


+016. 


#912 Seer rt 


+9685. Pt | tt tt yt dE yb 


aa ‘aa nk Ge Ga ae a Me ek 


oe en Z on 


+004 


° Pe bee oo 
-oo04.[ apaeel Er | 


-008. COECE EEE Ee 


219 


ZOeKaADAMETMOOMM eNO 


CHEST IMPACT 
TEST Caas . 


#916. 


#012. Pf} tt tt td pb dd | 


+008. 


| 
s0c0 
x 


neusee ~~ « 


_ PEPE 
~@G16. ef tte i tt EE Ld 


CHEST IMPACT 
TEST COOS 


096.56 


~~ 7001 


+040. PT re Tf ff tt ft pp 
*G30. PT PT Pf dy} pp pe 


_ i ee 
*Oi0. Pt ee E ET 


encsne ett tseeee yee 


gocol ce 
0006 “0005 0010 0015 0020 0025 0030 
| TIME MILLISECON : 
CHEST RESULTANT OF X Y AND Z AXIS 


cogs 


CGY1l CG2i 


CGA 


RESULTANT ¢ €GR1? OF 


091 0999 0 09 400 1 
s ® e a n a e = i s 
et Mo COR 44 OO 
Domo nvoaanm iT H 
Doooanws cre 
Pte tee ete eet 


eer Mee OOo tr. 


e S BS 8 2 » # e a 8 
me 0 09 099 11.0 oO 9 DD 
Booonrnmert (Hi 
ADononrnocweod 
terete eet ett 


Oe MMU IN Nl he aa 
| a s a a s 8 s s e 
meu dneam eal 
ond0or7f eon At8lNh 
eaoqooT00oo oe 

+e tthe + + +h 


NRMoMinw tA Gn 
es * 8s 8s @ ¢ © © # 8 
eaeMAMuUernwwre 
aooodoqco-tuTt 
ee eoodnrcEceaITtoo 
Ht+Ettteteeetee 


In 9 00 1) NK. C0 7) 1 to OO 


se 2. = © e©# 8 & ££ #8 € 
aw Cm a0 Ot > cu 
eaqoncconUt 


a ononaqoac°o0' 


Hetttte te ett 


SeqQroonoostaeo 


oMnNaNnononom . 


LIONS o CINK om 
Tova gMInMWwMYow 
sets ¢ #© » # © & 8 


rome MMO + llin 


INO rt OCm ono 
U9 WO Pe. eh ut 1D wet 
Wtrreaahl tn oof 
Ma Qonogagnreons 
tet t eet te + + 


CoP Cor Uh eo co 
1] » « @ a a ® td] e e 
WU th oon 
OI Cu 4 td CIO OO 
Soar roatacas 
tet ete tett 


mS ON 40 C040 OD et 4 
WTI CO fu h Aa «fF dd 
WiINtUoMMUas oD 
wooqco nro coTco nf 
+HE+EE eee eH + + 


0 1010 Oo Or OO Ps. 


ees .-» se « » # # wm @ 


NOtraoqaNkst to 


WIN Ms MUU KOS 
QIWeOooovwrog 
HEHEHE HT 


4 OO IN OR. wD CTO 
g a i] a @ s s os ia s 
MUMOoMnNMNWN Se 
WO tae UU OS 
Oooeoe ro aga ooo 


HEE E EEE EH 


mMooovIcqIceo 
SoMNeoMN aN ow aw 
INMe Winns ao clr. 
0 OO eS. OF cS WD OD 
WON OM OM oa xt 


weg ed ed anf 


Wa COIN thn 
40 COW 60 Od th 
rt ett Ht OOOO 
Qmrmooroaa ernaa 
teehee teet 


Me pest mo 
Mi ch. Ch. 0 et 
QA etet Om OO 
DMOOorIomoorong 
++tbt tet tet t+ te + 


Om C00 06 CIID I oN 
Orr KR OAMa MIN 
Qreietwsst oma a> 
oaqcnonTrnooqoeo a 


SHEE ee eet 


NMoronkmMmwonrnwy. 
MWOnrwOEtHA TOA 
Ores Hogron 
PSrMomrcer0ns 
+t fot $444 


COM MW Wi 9 we 
s s a e | *. @ s 8 e 
MAP DBNnomtuin 
Mw etetetOoaqac 
eo 2oooceasarTros 
+teet te + + + 


Ora orervooeaeg 
ON oMe2Moeoneonm 
QeHinwKoawn ow 
IN ah Oo 10 1 00 1 4 
TU CU CO FIN ims woh 
rd rm ond ad ed wet od ed en-td oot 


anleet soon 
Wt Uo aa ecu 
DOIODBIODWAGD 
M Doogonrnaqna cs 
hee eee ett 


Mls MW am wo 
s | g t e e a s ws * 
Wt; wet i 1%) 
Daeooavweoeoen 
DIoIoovoeocaas 
+-ttrethe ete t+ 


MoaonnrrIBWOOtrs 
WMA oaete e CO 
omrmooreod0niocaq 
SDBIooDaoocos 
terete teeett 


Ort fwnr ag 
s us ® 2 s e a 2 sd # 
WUD (4 et ee et TU 
anooqureo road 
aQnooonveoraog 
teteee tet te t+ 


B e 2 2 i * s a i 
DUI MA et wt et CUCU 
Oooeonrcrooa coo 
Qoormqcaqocea 
++ +4 24444 + 


avec Dreogeo 
oONeMoMPonean 
INMNMOMGINMOMDIN 
KR Mow ON wan 
. *# 8s * ss o@ 8 8 8 © 
Mit Oo 49 et 0 CO 
eco du cucu cum 


RON CO OS AS tt et CU 
eo «a 2 @# &b& @ @ GB & 8 
OMA M te tim win 
Oro nnmorw@aemccsa 
Qoronrre sa ron 
EEE EEE EEE 


WW Oot Daw 
s a s . s e t w . a 
Om Mas sts Twin 
onDmqor0o 7 con 
oOonoorecagqrs0o 
+e tte tt ht + + 


$0 CO 14 OTs, 1 et et 
es #«# « ww» 8 8 8 @ 8 
1709 09 0) ot fF 19 I 
a qoonqoconreos 
eqoocoeTorona 
eet etee tet 


THO OMOMDo Kt 


e 2 = a = . | )6hOlf @ e 
OMaOd + +l INw 
SoovwcerI7s090 
Oooroooecaca 
+eteetetee ett 


MVWUN BoM DM 
HCO CA ht ot et TL 
Qeoorsaconv 7eo 
Ooqenonoocncca  Tcaqeaea 
+brePpe eee tet + 


oOoonooraqan07r0co 
OMNoNMnnNnononm 
OUNNoOMNN od 
OvWwDoN ah MOM mw 
e se e s e s e es es e 
INID WDM ODOT oc 
CU Cu CU CU cu Cu Cu nd co) 


ot OT 800) 0 OO Wot 


i e a a a e s ® se a 
LIN st ch ot 03 OO OS CU 
QwUeOooaea aes 
BQoIrocoseaces 
t++eteettrrtt 


AGH OM HH OINCI et 
IN st sh cca cand CU 
Oooo morro co eo 
Qanmnoorcraeen 
thet tee ett 


AonrTNONM- 
IN YS sb ra (0 Od Cd 
oOnmaqrnveoo.0o000 
gadoovo0e D009 


HHEEHE He Het 


~O OMAN arc 
ee 8 8 & # 8s @& w@& @ 
NIN trstOM tad 
Sgsoorrc0eg 700 
OnDoegnoco000 
+e tte et + te t+ t+ + 


Ar CIN AO M4 
e = » ® @ a e 2 = & 
IN wrt st COM ood 
SDIosnraoeos 
Qeoonooresa 
+t+tttrette te t+ 


Ooonmocecoooq 
OoONoNnonraNhow 
NNOodUNnhs oats. 
UMAR C9 Ww tuo 


ret (U0 0) th i 1 0 so 
OF 7 0 090) 0 09 009 09 0) 


Zhe 


fu CU GU C2 COUN <P sr IN IN 


MCU OU eed Cu mk ou CUO 
Oaageranagrasr 
Ooororroegn 
t++etettette te + t+ + 


CW OF OS A CID th =P 1 ID 
es B e e 8 = a a i | a 
CU CU OU A CU acu cu ou 
Qeoerernraoaoa ton & 
Aa2rxrnnaneomswest os 
Pet tttetrtett t+ 


NAMA M eer s 
Qo » = © ee © 8 8 8B 8 8 
com Cu OU CU Cu gs Ou cu Ou 
Uaeoeo2oqooces 

aoon.0coe Foo a 


Shee ee eee e 


a] 

: 

(3 «8 =» es @ #@ 8 oe se ee 
CU ou Odd CU a as Cu tu oy 
AVIaIgmoaaq 2a ogo 

MAO eAIASOOMa can 

ett eette te + + + 

Ww 

a] 


KA UUUTOM + HIN 
“Mm © ee ee eh ele 
9 OY CU Os OU Cu OU Os CU OU 
OoaIqoo oa TFT eo 
8IenmI2 Ooo aos 
$++tttttet tt + 


WMMOKeo omnes gy 


RESULTANT ¢ CGRi> OF 


9 1080 1 soho et ed 
es e%# 89 #& 8 & 8 & 
Mg CU mL cL CU Od ee Cu ou Ou 
MOoanenmmmoanm 
MONDDOOoOmDOooaa 
eee ttetett + 


4D 40.40 UW oh 09 CU rt et 
B e e e s a a a 8 * 
ey COD Te CU Cry Cd Od ad 
Doma dsernoos 
Dooce onmneeos 
tee teteetetet 


O20 CU In od dua 
MOQOoerT eqgnocoeg 
BAoavoovsacoas 
PEEP EEE EHH 


170080 LD ef et CuO = 
ee # « # 8 se ¢ # #8 a 
Oy Cu Oy QU cu ou cu Cu Qu Od 
IAaIoIoggeos 
PMoosawoo0ooso 
teeter +t tetttt 


3 UD AD DD he OT ee wt 
s * 68 e a | e e# @ 8 
qi au mas palmer gas mul metgulman, 
aQoenrner0 eos 
A ODA ro 7970 
ttt etete ett 


Sooo IrIoro eon 


QNonNnonNnm Pon’ 
ON 2 lho OLIN KR 


NM O40 107 I ah. 9 
O <f 1N 1 040 BCG OO 
wires rr ttt 


T Orv OD Or wa et et et 
vat ed ret eet we OY CUE Bul 
momma Damo cs 
DWAIN BWOID DOD nA 
++teeteeet + t+ 


ete CT TT eet et et et 
a = n « 2 s s . ® 2 
Cy tet ee ee CUO TU OS 
conc ota oaont 
mo ADO sa oor 
$+etteereteteet 


COT et et et et 
a s s 2 ® s oe .] ‘i e 
CU) rt wet ee ee OY CU md ed 
Searnmnaean sonna 
Gon sBorwsanos 
++tetet eet t+ + 


OG DOH st ctr et 
CU vt et et ee OI QU Os 
BMOoIooo pm. 90 
mOonrmOonroacorca 
tee ete tee t+ t+ + 


COMO at et 
" e e 2 a gs a w e e 
QU et et et et ee OU Cu fed 
Sen nos ge eae 
Mo IOD ord 20300 
t+tteeetettte 


OOneeroreoan 
PMNIIHMeoOM oman 
attnt omlih on 


mpbon ONAN Oa .0 


2 w 4 s « @ &£& a #8 © 
moet et CUO oF 1 ID 
(in UD WD Wt £9 6 EN 


MOU a 
a Co sot 
Mmoodmat) 
tee te tet 


moomoo Pp 
TY] CU OS ret wnt et 
Omomaee 
oooc es 
+++ t+ + + 


OL OL et tt 
wo lant one 
mWeoondos 
$$e tet 


HODOHM 
2 es a es a e 
OS CU 1) OE 4 + 
Oononaan 
oOeo Dea 
++++ 4 + 


we Oo HH 
OLE CU TU Cs] wt et 
Boao 7rnac 
Sooaocoon 
et bo For 


Oqo mao 
DiNonain 
IN Ot Wh 
MI COIN wh. O 
+] ® s a td] a 
ap «ff. 99 CO 
In 69 10 8 Btn 


AMAK= #066.3 


AT T=066.6 


223 


CHEST IMPACT 
Cus 


TEST 


Chest Impact 


+100, 


ee etregemie imma oe oe Gao ee ec ge =a a SN Rare waneree tre > rare mmacgew & Se ee ote Oo eeree em 
tar 
an 
ei Strat ae eens emma Sti tte ob SEE GRE EE ET a — ee eee 
~ 
| 
* 
ed Ee ae po oe ee RTS SEO ere etait Gets wo eres eer ones ee oe {1 
| ad 
Pari ety pe teres a cmmepcchats o eomh ficntntia eer  cmbtited cement om eh a aerials RE eee ERR foe wees eve ere 
FE SA EPIL Eben dames: Ahead i it eo. ues Rok ciel IRN ip ES 


CO01iS 


TIME MILLISECONDS 


Dummy No. 38, Run No. 6 


eee eee 2s eae Ge ie eee EP ee Sy 
, = 
| © 
: a rh Sena eee bere Wee Nt eens a ee 
} 
| 
Y 
nage oem erty ied oot saw ED CY oe nee Er tc 
od 
e 
drm ieee gee A UAE? CRED Betecem emreras ears ee eee ie reteweys Maal eet oo ramen coors cometary: ee Ee Maree abereD 
Retiree Rene erO t eee ee tee ese tee warms CaON emenerts iit Mreenthe weirs i a eit Ser comin te ahs ey emo ee 


oogGd 


+989 
“9690, 


eS 
a 2 
© 
+ 
4 


BWOOCOW JUKE Cr KH OF 


{2 Cr x 


224. 


ZOKHAHDANMNCMOOMY eK <KON 


CHEST IMPACT 
TEST Coo4 


+015. ett EEE EEL 


+612. 


+008. a 
| | : —_ ; | | 

_ SEE 

0000 vn et et 


~ued, 


-O068. PPPe Perr er 


6 iam 


10 09015 9020 0025 0039 
ME MILLISECONBSS 


225: 


= NOI 


=zOe4~DAMCrMOOMs 


CHEST IMPACT 
TEST coo4 


- TT ELIT 


+004. tT tet tE EL? EE] Ty 
| | ml. T | | ; | 


| cooure 
4 oe = 
o* 
. . 


- re i 


0000 | 
: a : ee ee 


-o08. 


& 


> a 
- + 
| * | | 


i: a? fo | i 

~012. 3 et tt] pty 

-016. : Pt teh tf yy 

ott | | | | | {| | | | | | 
0000 0005 


oa20 ~—. 0025 9030 


CGZi 


226 


CHEST IMPACT 
TEST COO4 


 AMANM= +273.5 AT T=] 009.7 


+0930. 

+070. 

+060. | _ 7 | | 

PEt ey ET 

mw EEE 

ee ee 
= 


ea 
wt tL EEE EET ET yt 
PET EEE EE 
es ee ee ee ee 


mm DEI 


+c0e0. 


Fo 4 


sacs qog0gas 
CHEST RESULT 


CoQg4 


CG¥i CG2Z1 


CGAI1 


RESULTANT ¢ €GR1) OF 


UUM MD oN. 
* ses os &© #® #@ # © 4 @ 
Ba oodp ww) M CU 
gooooaocaqaaeroarkm 
AaoeooooorT on 
thet ter ee ee + 


UO0L Pwo tr On ot 
q@Fa, 8 @#@ @& @ @& # @ 
aoaoovooqon uM tar 
Qooaoa aoqgageoa 
aeoQoeoeoaaqaqoaao 
+etee ttt + + 


WO MIN CAIN In Oa 
OPTod.4UMNMHM 
aSV2oceco07g@qao 
SOoooreao0ovcg 
Peete eet + 


CU OL OU 0 Pome CU OT OT 
e e . s s - >. 2° 8 e 
eqoqoovdontucrmd 
soooxsoo roo 
QAaononraoaare 
tet tet te t+ + + 


AUT OOo hl ft OH 
® @ it a s * e s n + 
aoooo0eummda 
PQHocodwsoseq 
Soom Doec0eES 
eth etette it + 


onaqaqono0ooocace 
OSONnonNMaNnaenawm 
WoUNN 2 UN N ot 
HTOovudtaonen Mow 
mt 2©¢§ «@ wm © @ ew 8 te ee 


be wt ot OH 9) OT 


Mm WM wT ON OD 
# i) 2 e e ® | eo g 
M ded h. ct cu Od fo om os 
nt OD a AL eh et ot 
MHonnravoaan 
t-te ttre et + 


tO COIN tt et CU OD 
KRUGBMYKON oN 
Det AMIR IN a 
oor c NIoromoanmaq 
Peete tee ete 


I wa T+. OF co CU 1 Ch we 
e a & t s s t e e s 
Wn OOO MAP oO 
Set et QUIK DO] 4 1 
QOnooonroevTree 
HHP ete ett 


Rionin@ aide 
MNewwdseP tron 
Sen MU th OMaa 


 OoocIcaoao eo 


HEHEHE EE + + 


OM PTORUBHOK 
8 2 e t 2 es e | s e 
THNMUOHAHA HOM 
PonutowroM 
aeooaoorog 
tet Petee eet 


Soooroecocs 
SNnonoNnonathyH 
INN OMINN © o2InNm 
MDWeNVMowW Oe 
Ss ® s e s a. «e 9 e 2 
WON 0 ho oO 1 4 

at on) ed 4 


Mnor TOnwWor) 
s,s «w &§ 3» 2 wo @ @ © @&@ 
Moon M How h oo 
Qs @D ost at et 4 
Mao ngmrmoaosaan 
teeter eee tt 


BOUIN OC et BLO, 


Moo Tnomnnr ins 


MMA tet tet 


tHe eee eee 


WTMUMOMNMN «IN iM 
* © ww» «¢ 8 #8 8 «& @& © 
SO UMUineatXK -N so a 
MOWlrMAOSCON st 
IWIoananvoIr70o 
t-te tee te + + + + 


SaRMUMtreolo 
ee e- ss # © # @ # 8 8 
“Tt OCR A) 
MUA O DOA wt et 
Onmerovoeo2cacco 
tbe tee ee ttt 


MDa INLIN NA ID. 
9 2 s ii eS | 2 ii e es 
wt OD sh eas ho 
OF OY 41 > OO et et Ot et 
ooeoagonoeoqonsron 
fe ttt + + t+ + 


MOMROABSoOODOD 
Qonanonownon 
Ocdin~oanm oad 
INAH moa ai 
es i] i * a e e = . a 
UMM FIM ino OK 


v8 etd etd 8 ed ged et st et ed 


NRAMMNOAMAN MS 


AD wt CU er UT OU ce et 


QOncomammaaags 
Oo caoqgrnrermaamoagd 
HHttheee eee 


WORM Pt i es te ete 


NO OL) th WY) et wet TU 


QanaOoDtoacoaqoa. 


eoooeortoaeaoocoes 


FEE Eee He +H 


Ud ™) (9:03 tt 5 OF Kh OO 
fh. OF 9077 19 1 0) 41 0 
OQroerecOasa0a0 
Snpanooeco rea 
+E Het Hehe + + 


Tne CO du 1 OY OS UO 


& 8 a f ial td] s « a :.8 


OF Sf mt 07 WD et we 


gooeoeoeseoenaon 
qQooorea cocoon 


Heee eet etest 


0 OF tf COT 3040 1D 1 iN 


Herter tit UM oe 
P2BePo2d00000 
WAIGBMOESVDSFO” 


tee teteetees 


MQUICOOmMoo 20aog - 


eSMNoMoMonan 
ION co OID cm Od Is, 
KRMOOUMNONAn Mm 


OOD co co et AOU 09 


ree CUO CUCU Od CU Od . 


SCA OU 140 =f OF OO OK, 


Ure OO tt ttt 
MmQmaegagnrmean 
ooOoaaoanaoea 
teehee tee 


 aotemMpnoanan 


2 t | i] e s « e £ a a 
Gt ot OE) eh oh et th 
Onmorr0nrv00s 
2rmMermQ00O009 
teeth e te te He + + 


MIN GQOONUMOMGD 
a ® s e a La es a a : | 
Us aud 
ov ears gaqooeoces 
QOQooaoooqooa0ce 
Pete thte ett + 


SW HOH OOK AD 


a . 9 e es s * a x 2 
OU et et ee OF} eh od ce ot 
SMogoroaoqnroen 
MOIOOV FD FMCO 
t+ette ete + t+ t+ t+ + 


- 418 97 08 O10 OO 


t a e i] . 2 . a a « 
User umd ett 
ecaooaaqoeoocena 
Oogoonnaooces 
tet eet eet 


Ono go 2o0oo 3a0 


 ESnNnoWMasawHionoh 


OOWDINoUlR of 


' OVA DONA Mow 


s sf ? e u s 8 « * 


ININ WDM OOM ta 


© OU CU CUCU CU du a (9 


Mout roan trwo 
TTI IDI tt OO) 
Qaoonrn ana zmoaom 
Mmaomwmooroas 
SHE th tee tee 


ORM om may 
THMOININININ TOM 
Om oqoaoococos 
Org ornreanarrnaoc 
tet eee eee 


DonOrTrerN ret 
s e ad ® s a . * bad s 
TID 1D IN wt OO) 
OnoooTde90009 
eoreTeecrosa 
+tte tet + + + 


OM OM dba aww 
a i e es e td s e e | 
TTMNMNMMNMO +t TH 
SQoooaovrea ren 
Oo sooga as recess 
Hee eee ete + 


NMOoMtTTUMIUs 
t # ® ® s ® s s e 6 
TTHNN MMOs +O 
GHooo.eco.00a 
DOIOodIVroonoge 
tFetetetettee te + 


Oo nweognraooaqoce 
eNneNonoN ain 
INN GIN NO ALIN 
UO NAN MOO UO 
e a = oe 2 e a B e e 
rat CU 0 PLD Io 
Vinkuiulorule fon cts) 


228 


THOVIDnAAMOW 
a e s a s es we * i @ 
CS et st et ed CLE CU OU Oe 
OOmrMooeooceooe 
oomarrTro.T.T07ea 
+etett tt te t+ + 


NowodaUMinin 
= s s ® a bad ® e Ld e 
TU Of et et et 0 CU OO 
eormrcooT70000 
Qnnoo0ooo 7° 
++ttet ttt t+ + 


Tht COON. OD 1 tN 
CS. 2s @ e«@ = we ae 4 fe 8 
COU LY et ee ee et TUE OU 
Uoooqoooect 2am 
ODeo0Dg7T270 
teteee te tt 


Ou OWN Het ti 
es 2* 8 &# s # 2 & @ ©& 
CU CU et et wt es CU CU 
SoAsAioararoocaooqa 
Eeocercocecoooca 
t+eteeeee te + + 


CG2Zt 


eayi 


SHBAUMWOKR BQH UN 
Me ee ee eee 
1 OE CU ot wt et oe CU 
Ooqoqccoaqaooo0os 
Qooqoooocqnoa 


thet te eee et 


WoocoragaQnoeoa5eo 
HomMmMoeonononron 
OoONRoOannN ot 
wiNaA hs Oow YON 


RESULTA 


ORR OMoOcUAGH 
s 2 e a 2 s = s « a 
NEM ROR ERO rono nancy 
OS 2Arreoeneca coe 
weonDmoIaemoa canoe 
$+ee tee tet+et 


WO CO) oD FU OO 
ECU Ri fumorono nes 
ESovroerrcoaace 
Oorvooror nde oro ae 
$+eeteeteteets 


NWM OOo tno 
* s . * a i a a a a 
MUM UOT OM MO 
egoa0oo0coo000o 
Oaqodooo020oo 


teete eee tt 


ININ DW MOO UAC 


mMUtMUMUAMM 1AM 9M 


[ eoqaooeoor0oo 


edvdvraqorToxne 
Hee tteeeetest 


WN CMe a0 


1 ® es a e ad a .@ ® 


UUM OM M 


aDqo0ecoao0g 
ogmooono0ococte 
$+ E te ttt 


anaoonooaqoco 
oNnonNnoNnonaoin 
NMoMNK oan 
PRMoW A MINAK 
> ef & © @ @ @P & a 8 
M~-t INIW WN OO coh 
w¢t¢e st tts 


0 1N OJ O 004.050 1D 0 
s e a . e * i ® a a 
TUE OU TS OE wed et et et ot wt 
QO ReSQ0o cT7eoaea 
So DWoaooxoeooce 
t++eete e+ t+ + 


MOMNwoMwWininww 
s ' + s s a e e 2 ‘| 
CO) CRS UY OE et et et et et et 
onnronrnrnoranrca 
oorwrwerocacT rca 
tee teteeteet 


MiINWVAOK INN wo 


eooorTrnra aTe 
oowvoasao2rcoa 
HH etteetest 


MIN MAO DION wo 


CU 0 0) Cb et et et et et ed 


Baoaongse0900 


OoOencereco aca 
thet eer tet 


60 tt CU Oo 03 60 UD 9 4D 
eo e #8 @ © 8 *@ 8 3 f 
C7) OU et et et et et ot 
aonmncecoro0e4¢ 
omraqono0nseac 
tee tetete tt 


Ooovoodcrve sansa 
e2MNoMmononow 


~h—heOmNMNNaodNnh et 


OwWUOoliwth Ooo 
s ¢ + @ 2&# 8% BB 8&2 8 @ 
Cmanr AOC SWI 
19 19 10 19 1 WD 8 2 


00 6) 00 OO h 
B a s 2 s * 
ee ee ee 
qeooaanon 
emamonrm 
++ ++ +4 + 


N00 co co 0D OD 
este et ed rd i 
OoOmnmoaax 
oom a Dc 
teehee tst 


eo oceoe 
++ete¢t+ 


eCoOoocoOn 
oNnowoyws 
INNO MINN. 
OJ 00 Wd eh, 
D0 Ph 0 00 
WN WIN 


AT T=009.7 


4073.5 


AMAX= 


229 


Chest Impact 


neennes © Moet MA bee Bt 


Dummy No. 39, Run No. l 


ere beetee aren» 


at ere Reteiam wenlintine 


tO0S0. 


OU kK 


o 
¢ 
o 
+ 

v4 


Smeets et ree 0 rent 


AWOOW Swe Cee oe 


AT SO tal SO 


rOe20., 


At Ahn eae toy H iy ire map wine heey yt ts dem by naan m pasta 


Sagh ae erteees omeNeT ume & 


een Sey eee 


we reerm @ OtET ameceem oF! 


ees he Sette aD Set EE Hee OF 


OF wert et teem meee om: 


wt ae aoe Cae oe 


A ae eer enh Se 


“ONDS 


O913 
MILLISEC 


J 
E 


ere 


Geogs 


50990 


-os0. 


CGAal 


230 


SOK ADADMOMOAIMa ~KOM 


CHEST IRPACT 
TEST COO? 


#020. 


+Qi6. Pee ed 2 EE De Et 


_ EE EEE 


“y 


QUN~ AWD JU CeO 


-0e20. 


bOo30 


Goe5 


0605 


CGZ1 


000 


CHEST INFACT 
TEST CHO? 


+070. =: 


_ ft | ey fe yep EE 


He A OVD 


ie each medi te eee. a Oe ae mae 


+H040. PT tT yt de yt pp , 
+030. Pf fy ot fp pb 


‘ 


ee atten 


. | tee «te. 2 | an aa 


+020. 


| | 
| 
+010. ——t : 


‘ : 
. 
bee bee, 
of “Hee. | | 
“P - 
- 
* ** 
*.a % 40" 
. o oes 

. . 


0000 og0o5 
CHEST RESULT 


BO 20 go625 GOS 


COO? 


CGYi cG21 


EGRi> OF _CExX1 


RESULTANT ¢ 


HOU UIs nt oor oN oo 
a ” ” a . 5] e we a e 
Det CUD eh OO NE OO 
Saas Det 1] 
Sraermanannmoacn 
hb eee tt + 


A coy er OL Cel Ar he Oh asp 
a " w i] s * a 2 nu s 
Set CU ODO ot 0 
AOD em oy aes Oy) 
DAI nog omos 
le aie ai ais ie ollie oie ie ol od 


1} 02 COW cs 1 ON Oo 
Sm et OF ch 0D co LT 4 
Qo mmm mace et Ty 
Beoos0e2d oo 
+ ete de +t $+ + 


THRGA HOM OM 
SoM Mins to 
QomQ nade 
Coaanreoa tos 


Hehe te teee te 


CP NG St OO ITS CO mt Ot 
es 5 s a ® e a s . s 
emer CUD COL CO 
AOIIIDWWIID eet 
Srmeonrorcaqaaq 
tee t eee ete te 


Qoornaneanaqancra 
QNaNsanNonmaw 
WO OUI eo CULO ae od 
Ee W9 CU 03 1D et 3 cm 
rt s «@ @© © 8 we et &e whe 


be eS tp et et YO OD Oo 


Th WD Co et et et WD oe Fr 
AS oe x 
U4) WS Oe od om ee DI 
Wd mM Omen 
tt tt tb te te +e + 


ey wt et Pe LE ee 
MMe MN et NS ot oh 
MY oP Cig) Cul om me Ohl Cu 4 
DM o3eooIOMeyAe er D 
Salis allie ollie of: wil oii ois ole all i! 


Det et pile oo RIN 
= 109 oO a Oo ob 
MM <P LO LN 8 om ee fd CU Oy 


LN IN WD WI et Oo 
& 2s es es #@ &¢& © 8 @ 
OO OU NL Pe. 00 eat et CL HD 
OU tr UIE) wt ee OO 
Sn eS = = omy 
te bh te + + 


1 sw CUO a sO OC 
LOT GI ON) wer OD es Ot 
Of OF Ue UD eh 4 ep es Cu Od 
QrIer oT 838 mo 
+ ttt te tt te + + 


Onreoo7aoncea 
OM ocwmmio toe Ww 
IN ce CIO PL oo WN, 
CUO) We Bom on Ct oO 
SDN PS 2 1G oe em te et 

wre eed eed and 


IN AI Oo 19 Ww eI 
a B # es ® 2 a = e e 
wee A 9 ee 8 a fa 0} 
ee SS et es et et ee 
MIA Mma mB mas 
5 ais oii olla na aii ol: oi, SC OC 


UE) eet EE ID CA YY re 00 eet 
a a s s a 2 a a i s 
OU M. oP i 4 O08) et Po 
SMOIODNHA AK HOD 
Oras Tso ya sco 
teehee teehee 


MAUPIN iN INS 
TO tO MM 4 COIN 
MDBODAt te HOD 
Sao 7 nooo 7acqg 
Het teehee tet 


IN A OOD RM oT, 
v s a @ & * e : La a 
IND PIN SUM MAIN 
MAMOQOQAMHH HOD 
OrAanrmsonrnnsaecn 
Hehe treet ese 


Ps, 0) sf 7 iM =f LP Ot ep 
a s * 8 e s e =» -f8 i 
WO ord Who Co a) OL oh 
SMO O Bt HOD 
QOomaVDdIea rag 
+r e tthe te + t+ 


ODeErMso0000 
OMaMlonronow 
Mm CEI TN. om QLD Ne dd 
ED et POD eee AOU OD 1D = 
| s a e a e e es es e 
O20 (9 9F 1 WD wd BOD 


eed ea emt ret ed eed red ed pet ed 


= Od et lt Ts. co Cu f., 
QU Pt a ee et 
QmeoDormanooacn 
OrmIeomecooesd 
hte bhtreee eee 


OOP. <P tu td aOo7) co 000" 


3 2 1 ab POO 
Omer oonmoaoeg 
Oonog9areo 7 Dsoo 
+-erttete tet te te 


AMonMOMaAnwID 
s s = s * a 2 e sal 8 
“MUO wD INN CoO 
Qa ndnooT00o0700 
oOrmoooconcg05 
ee oP eee 


UMNoOMaAMNwe 
. es = e. s zs ® s 2 i 
UO O01 iN +t 19M 
aoooareoocqceon 
ormcoos8raoracs 
tet heeeteet 


OrTvoMyorvwns 
e e w e t Ss ® 2 ® 
OL hd eh OD a lt 8 ch 1 1) 
QO oneooroo»goes 
OMraasaoocoo 
+-ete tte te t+ + 


AQ oar oaorreca 


SOnNnonannonolhn 


IN MER oo OW fs. 
IN Oo ce 00 09 COIN a OH 

e se a * t * ii a a a 
ON Oo wt ee YO) CA of 
wt et CU OS CL CU ed OU 


829 U0 SC Ts Wy oe I et 
es s e 8 s a a e * a 
Md CO COSC ro oct Oo 
Sl CD Ce TS 
lo Sy om 

+++ + 


109 8a 00 Fs eh Oh + 0) Cm 
WY OS OO 9 093 oe ee 
Wom Om MH Om eS 
BIdDooFaq7 aD 
pete etee et 


INO IO Ot ORO OL 
OJ O01 OF 0 OF C9 ch UL 
QooT0cCo97 700 
2DOOTD9ETD9000 
Feet ttet + 


WININM WoO Pp oe 
e 2 ® ° , 8 . * Lal e 
MAU Ca te icin 
AQIBIornnaeonrag 
Oooo 2oooceS 
oe See ee be 


ROO OOM du 
SB es a ® s a ® a e 
OO CUCU Ot tI 
WOO CTD oO OA am 
WOOD Boa amc cs 
Settee eet 


MPMooanIecF70g0Q 
SNaeNewmonman 
MOION 2 CULO BR, co a 
OO GOW ats. 1 me sD 
* Bs . s gs 2 a t Ss e 
NIN woh Coo oh on 
Og Cu Cu CU Os Cu Oe ne tO) 


ot Ty A 4 09 19 0 0 CU 
Fs > i Se 
Qoraecmeco ces 
MmIeaoweooes 
Hehehe ee eet 


wt 000) 093 0 os OG 
IN toro 0 OD ca} 
OQeaomrrer somes 
BrIeIOIMWODM MOD 
teeter e tet + + 


UAROnonm mn 
INP oO cM MMM 
Oooo aara anon 
QI go Oo conan 
Het thteee eet 


NMA OP SIN mA 


a e Ld ‘ s a ® s Led e 
LOI tt FO M 19 IM 
Lan on Bn Ene Bm ve me om Eon 
OooomToo7o0 
tHtt+tttee tt + 


UaMine cine cos 
NIN ts PAM MOM 
DWI OA VBAaranrIeaew 
Onmoaqoqoorogas 
+Hthetete et t+ 


OnMavwreooca 
OMonMnonManaln 
LM lh Oo oJ oN 
OJ OWI Cem wD 
wat (UO) 8 =P IN 1 wo 
OVD OY OY) OD 0 09 OD 


234 


OU im 0 0 0 09 Cul 4 4 

2 ® a es es es J ® 2 2 
1) CO A CU tu od Cue Ou rd 
Aoomeoqgnraenaa 
OoonmcoDoan 
tetetetetretreet 


mm mm Soe ee 
on op ey ng Cu od cua c 
Qaanrooreonra 
DADO ooneoos 
PHEtteetetetete + 


Se ee he 
wo 8s © © wo we ke ee 
SMA MMe MOA 
HOmoenrmreooacss 
BOoooerw sae 
eee ttt ee + + 


pup 

J 

MoeonnpTUac 

tj «© «© © 2 we 8 ee 
909 0) Od OU CU A CU a 
Baa soa eos 

AMDMeaI Ie acamos 

ete t teeth tet t+ 


CG 


MOODINOTUrt +4 

“oe = 8 © 8 8 8 oP ee 

7 OF COO OO CU ty J Os Cu 

Wooovoon0oonr 
Soo 90a o0 eo 
PEPE HEHE HEH 

ty = 

20 | 


om 

4 

io 4 

Nenaeogoonosncas 

CaNanNaean anon 
@ Cina dinn oo 

we. 9 oD fu 00 i rt 
ew re @ #@ © @ @ @ & 

EN OMOMa om A™ 

Z 9) 000) eh owe et oe ot ot 


SULTA 


RE 


AMON f Oh i 


Me Cu dy cu Q8Os td tu OU ny 


wt I QUIG O B AD 


ai CU ng OU CU CUO cag 


aoa ono aaa a 
SraIanmnoo namo sD 
ee 


eset rsh. COM IO 


imal eel mar nel mal nat Ratan: pal 


oOooewr.D.0ocas.: 


GBOosIeonronarnd 
Het ttetet+ 


mead st wn ht cM. wo 
aeseee ef a 8® 8 8 
cu Cu Qu fg TU OU AJ CY OU 
Doaoaoeeoss 
Oa acooaqcocoea 
Pete eteetetet 


HoUMO wh. CON w 
¢ «8 «© « © «© 8 @&@ @& 8 
cu CUCU CY CU a 
eaaogaoogona oa. 
Sorwseocoesaea 
++ te tte ett + 


SOoaoroncaadc 
BWoMeomnMn emo wh 
NM OMRON 
hm M9510 0 00 1 4h 69 
a 


400 B00 00 


In in 
ho a i i RS SS 


MCE OL OL Co OD sh oh uo 

n x * sd a s « " s " 
AU CU Rg ed CU Og Os Ca hi 
Won geo os 
ao 
ss ae 


11 ft 
+00 
+01 
+ tt 
+0 
+0 
+ 


COS me CUD OO CU 
Od CuUng Os CUTE CU Co 
Sm DBDMmAa Dama c 
Mm eH mm CS cS Hm oS 
Sete t het t + 


tO) MOO ot 
CU CU mI dU CY cc us cu 
QOoononqroaaae® 
Poon wWveo ceo 2 
PEt tte eteet 


oP 0 0) 7 09 09 0 ot 


" u s ° e s e ® e . 
OJ Cu Os cu Os pu Od Od 
QIonewoao recor 
MOamInmaoaoecas 
H+ ee teteertt 


ID AU td A C9 Ot 
Oy CU cu Mu Cu ns tu tu du 
mena orococond 
wWweIonsnaqoaca.a 


$PHetetetteeetee 


Qroooroscan 
SVoaniom atmo ww 
DMN eVMiohn oa 
SOM Mia Mw Mow 
td] s 8 a ® s e @ 8 « 
met et O09 0 th LO 
WE Iw I ww 


Lh OF C1 os of 


gel Cob od oi ed oD 


> i Sg 


ON CU OD 0 CY 


MOM ma 
aon - 


tte tt 


qu Cun cu tu 
monmwamac 
aroaonaogoe 
tee ett 


ID It Oo CU 
e u i e s s 


OU Cu OF Od cu Og 


Mamma: 


mom moc 
a ee 


Iw CO wet 
e . e td e a 
Os OU Os os ONO 
oOomwocdas 
mwommamaese 
tee eet 


BOonMoon 
onmonon 
IN om oY ah. 


ASCO wh 


SD ATS. 00 C0) OS 
ID WL Wo I uD 


&4T T=0083.0 


+060.3 


AMAX= 


235 


CHEST IMPACT 
TEST EFAs 


Dummy No. 39, Run No. 2 


Chest Impact 


Sree Eee Brey Pr occ emma hin ao eTED Bene oe 


Ook ea 


ater Pere EE Peer Sette epee By 

SO 6 ee Shirtes gene tet 

Pnertn Gee eer Te he eee 

en hee ee A eters ea ES 

st OT ——S ees 

wert eno ort Oe 

i ND eet Oe ee eee 

RA he see tr eee omen: 

Atri giatetteh tomy Sey ie oe 

Aebtrtote Grabhnit eile eR Te or ERAS Spt heen 


AWOONM IM ew Oz 


ET RE deri 


a A tet Cire 


hee er ca) eel i oy om 


eee) ae am aot Eber ard teste & 


te Gee tee pepe 


ae Se 


oe eee neem 


OR FLD ee Bere 


> oe CEE em 


6015 


0019 
TIME MILLISECONDS 


2005 


236 


ZOHHADPAMCMAOMA KHAO 


CHEST IMPACT 


TEST Coos 


_ PT] Tt] tit l. 


+O 16. 


+008. 


#004. 


COPE er 
CEB ABE I 


-004. CARE CEEE TE __ 


! 
$ 
{ 


~O008. CPE eee 


~~ o 
. 7 
ii x 


5009 — 6005 e020 6025 . 8o39 


ae oe Oe 


ZOKRHDAMCMOOMY 


ee Se SS 


+012. 


+908, PEPER 


+004. 


o000 


. eo 
a emnas memrey a +etrt tp me a BA ory ore + Rant ang ps a eb FS ARTE HE ie “aire 


. 
. 
- 
ejercse st * 
tee ot peewee -* 
oe 
{ - e406 | eae oe bs 3 
=e : «- 
oo 
one «00 sae | 
. 
. 
« 
. 
. . oe 
 *¢ 
“* 


14 THE ae 


-OU S . E ae ae 
“12. ef [et Eby. 


te hee tees -. 


. 
es ed ee St oe ae ek ee ls 


~G16. 


~Ge20. 
90908 


CGZi 


AO 


+030. 


CHEST IMPACT 
TEST C0083 


AMAX= +D43.9 T T=| 095.9 


- | } | | 
Pe oe es es es ee ee 


+073. 


a 


#650. SRST . 


* 
ere , 
2 e 
° 
; . 
? . é + 
, +° t 
° bi . a f 
1 
a { 
2 t 
i 
i oe a e * - % 


| eee nnagg. ys 
0000 : is | : ! a 
t , 
| 
0900 0005 0010 0015 0020 0025 0036 


TIME MILLISECONDS 
CHEST RESULTANT OF &% Y AND 2 AKIS 


239 


Coos 


CGYi cG21 


Coal 


RESULTANT ¢€ CGRIi>® OF 


MDeeh. coe fj] ana 
° ® e ® an e e e e f 
PA Pos CD ot com ng 
Cm mm es OD] OG ap we eA 
MOM OO Da om 
SHE the eee + 


SOU SL WIN cS CI 
MP Pleat Uh eh ot 
MOM OM > og 
Qo oso .eos 
SP or pe ob 


MW Fim O02) COLD MD 
Or tiNo Dt rtigw w 
2 O Om 4 £9 of ot 
Porres2oo.7r 
t-te te He + + + + 


ROP, OCOMN WIND 
OU th xt 601.0 OO OFT ID 
Boo.oorrAytse mM 
SQoeorcowrwcs e707 
Seether ee 


NIN MRK et ot 
QU hh st NP 
oooocorurrt 
Qoovneo v.00 s 
tet e he eS + + 


Soar oncdaooadq . 


SManonoa nian 
Wo CUI Ne Ql Nn 2 
SHOwWwUMNAN Mew 
og ee er | 


fe 3 St et 1 0 OP 1 


Omi Hs & co wt CU OD 
a ® s * ! s a a i s 
C8 sh eb a et Ye UO PS 
WI et ee ed wet eee 
Woeoaerormaqx 
tet tee tet 


Ween sri CU etd we 0 
1 8040 WT 0) 
HetQO Dat rt OD OS 
Lae, ates aL en 2a ne DE soe set ee Ses ey Bn 
tte heehee ee + 


MD ot ee LO Tt ee SL CO oP OG 
a i a 8 a s J e a 
NOM tome & OU IN 
Kagodtrt Hoop 
POIDaornmoOs 
beet tee Ht et + 


HOOK THM MAN 
. = * » i s 8 s 2 Z 
Reais” i! acc) -¢— 
WA Aoemewts oo 2 
WO mamma D 
t++ebhte tee te + 


Anosounwomow 
so *£ ef &#& #&# 8 @ 2 8 @& 
md eee Mh CO OL Oe Oh OD 
AMA OQ ett oO D 
MIooawdnranoeans 
+rkt ee tte + 


Oa goooonrno rs 
AMM elo mm ww 
INN aA AhNm oOo awdTe 
COL et Ps EST 
e a ® es n 2 s * e 

PORNO 


wea vad ond yaad 


RWoertamon and 
. s «¢ zs s e s td s s 
AO) SOM 6AM) WI 
wat eet et ed EDD ED OD 
aoa nr on nrmrarck 
thee Eee te He + 


HOMO A AIIM - 


et CD) ee BR et s)he 


Atetert oD DOO Dm 
TO BDMODmMmeoec 
tere eee te +e + + 


Moth tO dom 
OMM At A OM + 
rte KH OOO oS 
PSonrovonooqoncocoes. 
Pee EE EE 


Lf? I. U0 ee oh ee IN oF 
zs + ¢ © 2 ££ &@ 8 8 & 
MUMOWNAII MU ot 
DMIMHIANMOgQaaqoe 
Sco o0 ros ceoa 
t++tettete te + + + 


TOO 1 0 00 00 EF CU es 


03 Cd A O10 Oe OL 


DAMM OW BROOD. 


MOadandoQwonwoeaaoa 


tthe teee tee 


 @mpoaggcescoanDe 


BMNonNnomnMmsrion 
DUNN OMMNONn 
We hw 9 co 0 0 C0 1 
s a | 1 a : | e w # , 
ALC) <b UF U9 WO 10 fs. 00 


ee ee ee | 


TP UO COR Ue 
es «© « » o's @ ye ee le 
Wis SOM coe 
ocmoaanmnmeacs 
So momaarnaeamaés 
ee oe 


+190 CFO Ow 


‘» # 8 # &* @ # 8 8 @ 


JN tM oH) Con OY 


moomoo ona oon 
ToOoODOAQmMOOND 
tet eee treet 


TNO Tot HN ow 


8 2 v e ® e e s a s 


NINN IOtM OMAN 


iron TE on one Boe Boe Ree Eee Boe Bow Bt om | 
Oona oors eoaoa 
re ee ae oe ae ee 


TrPrsONnN UHw 


UT 9 OD UT OY) OF 


qoeaa ogo0c cen 


Too nr 2Dvne cd VT eo 
tee e teeters 


UriNUDoOwW mo 


PU 1 Pt OO 


PEeoDorgoc2F05 


Pete eee tet + 


MSOooHnr7oos 
2MomnenonNmoin 
NN OWS oO AN 
NMowW lu D Ian Mm 
a e f # * 6 @ : e e 
BMAD o nV lM 
v4 et CQO Cu OU Oy OU du 


40 COTO ON > O 00.09 A 
es e e a es s s i # e 
YUMMo +119 090 fo 
a QOmrm cma Aq r2Oomw a 
qe Daoaenssc ems & 
SHEeeee hee st 


Wh 19M > orOM 
CU 00) 09 09 FP 07 OOM) IM 
BOAT GODGOD 
Bors. ooea00 
$$ ++ + + 6% } + 


ON =i OOO DOO 
»s es 8 8 © ¢ e@e 8 2@ rf 
NUM MOH Moe 
Qoo0ooees00eoes 
QIosa oqorona ag 
treet tt + + + + 


VUNorenAnana 


A OE OY OF 09 0) 0) 0 0) 0D 


oooenaococeaos 
oaMOonmaQneoenna 
++eertete eet 


QWHROMUNODMAMD 


s e° © 2 e@ © # 8 & B 
MM CU 109 (9 1] 09 0 OY 
MeoIMrIeAoAa eons 
WII oearaco.pa 
$++ettetetees 


DWOeasaeroroqaea 
BNoN eM oman 
SUMNNoOUNhmal 
DOMDIAN Mow 
sd] s e e . s a s es « 
NMOVURODHoOsS 
OU Cu OA Cu OU Od CU 09 OD 


Us C9) OS OU co co OD 
n e t a « s sa a . a 
OD OSD OD COD Cee ON 
Be mnrmoor7rTs 
MaIDInmroooa coca 
+++ ¢+ 444+ + + 


HOMUUUOODN 
MAM MAMacmala 
ADOIDAIMADIOI AMA 
MO nrradoma Hi 
ee ee ee 


WOMOMMAMUOLOOOM 
s 2 8 © wp 6 8 8 8 @ 
MIMO 09M TA CA DY os 
eFoor0c0rces 
aooaradrooroaqs 
PtEhbetete eee + 


WINMO MUS oN 
HMMM OM Mona 
Aaa 3soOonroos 
MOSAIC SGA 
$Hteeeeeeree 


WNOMUNAOSOOM 
s baad * a td s e ® . bal 
OD OOD 1D CC EVD TOD a 
MPOIDEOT9 CAD 
MOoqgneorascosa 
a oil ie A ee as I a Bs le 


Oot Tdeoerraesong 
ABaWMoqnNnennamwmam 
IM OO. = fT 1 
0) TL wh 9%) 2 ud Oy 1D 
e * r a e 2 a e i e 
wet rs UY) TO oP 1 0 
OD OD 7 OD 09 09 OD OG 0 OY 


240 


NMAOONN Dore 
s e« #8 @ @ @ 2 2 8 @ 
OL OS CU OS wet et et es CU 
Meo qQgecad i to 
IAIDMaaqaroosoneo 
teeteteee tet + 


LM ei OH 0 Pfs. 0 OS et 
e * e 5] Lt s e e s s 
OS OD OF et et et ot et CU OJ 
DIoaonrmrnreaoqvac 
QeMaodvweoeog 
t+eebete te tee tt 


OM tts DON OO 
Cc es =» 8» 8s 8 # @ 8 @ 8 
CO TU ACU Ot et et et TU 
WUos2Cooec ea coo 
Oocoocnoqacnoc 
Settee eet tet 


=) 

IN 2 

VIN THOROKR DOO 

2 * = © @ w© & © ee 
CUE CEE CUS wnt et wnt vot ot et OJ 
OoOmoosnaooceon 

MOQmagQoareqo7Tt of 

Sette trtte ett t+ t+ 


ie be) 


w 


SHNRIN AS BRORM Oa 
a er 
U5 Od CO et et et et ee OY 
Loaormoonrasceuvoaa 
Oooo reo 7 eo 
+eteteteete tet 


Le 

we 

o 

~~ 

a 4 

Wo rcsqoct ce T2095 

UaWoMNnsMmonoan 
Oyler olor oa 
LF oa TN. YY oD 30 OJ 9) UD et 
s e a t a e s a a * 
BOON a oes MM 
COM COM te pd ttt 


RESULTANT ¢ 


MUO TMI tae 


7 . 
t ® = e e s s " a a 


ME CUM Cue ad tt 


Ome owvwvrg rcs 
HO woo neormas 
+t dete tee te + 


UM TNININM AMM 
umcMAaMUUaaet 
WV ooII3 sates 
Oo saanDvwsoqdivsad& 
HSRHeeteetet 


UM TNININM oD 
* a * s ® * s a a e 
UUM Madis 
garoococceonacTo 
aosaoo 7onares 
EERE ED E+ 


UM t tlm M +7 


_ & s e es s a o ® e 


UUM 


aondaoqgavcoaee 


- gmogornreoraeced 


rer ee eee 


AO r TMT UON 


OE CUE CU 1d Cu Og OE Cul et 


Eog009D 0070 


SdIeseqagoacooca 
Ete et tet + 


SOaeaosaseeace 
OCMNon mawoemweoiwm 
OM ol hN oan. 
BR. MM) oe iO 8 COIN Ah OM 
6 B B a s a 8 e a a 
C9 -<F U9 1 3 00 fs. 02 CO oh 
tote eet se ts 


Mm PM Mh RM PB Oo *. 
rs a ef. 8 3 © @ & 28 
ee eee ee ee ee ee 
Ammrmmanrmnamacd 
Smormonnrcaaac 

++ 


= 
Stee eet + 


PPS OW. Pr CD 


eet ed et eed et edt et et 4 


WmrOsanmoaormr Dog 
oOyooroonsIo om o md 
Peete tet et 


MOA OWA oO 
a s 2 t a a a e a 7 
See ee | 
oro roeoaacTce 
Om oeoqoonraae® 
tebe ete ett 


OM On Ow BB COO 
a s 2 a * es a s * s 
et red eet et eed eet et et ot 
aOooor.o9n 7D co0 
qQoocoo cog co 


+e tteet eet 


Om COS WANN & 


weet eed red eed eet ed ee ed ort 
MOOS OGoer Daron 
Oreo no voccea 
PEPE het tt 


OoOgomano oI neo 


 enNonoahanaom 
OMWION oe CIN @ A 


0 0 OO UD st OF 
s i RB e « s e s @ s 
Oma MMM tw 
LO a? 8 LO Wb? WD of 8D wD 


Pot CCP. Pot 


eu e@ @ a 8 
Ae et et rd C8 


Mo omic | 


> co oe (A 
++¢+4+ + + 


Ts. On Co Poh Lt 
a a a s es e 
wt et ed ert rot ot 
moacooeg 
QOomm Doo 
++ ett 


MOK. Mh ut 
* @ 8 8 &@ @ 
= dt wd vd +t ot 
onc oaa 
onmonaoaec 
ete te + 


OMNIA 


* ee 8 8 82 @ 
wt et et ed ot ei 
Oooaoec 
aomncocnc 
++tteet 


RO COMM B 


ot et ent 4 ot eof 
Oonaranaca 
Oreooc 


he beet 


arnecqoc 
Qnai 2 
Ud co OL UT Ps. 
C999 Dea OM 
* 2 e * e se 
£0 NO B93 109 Ch 
13 0 WO Wo 


AT T=005.0 


#948.0 7 


AMAAK= 


241 


Chest Impact 


Dummy No. 39, Run No. 3 


Ce ed 


ort akey see 

eee Sette aie ee 
jen a ma LORE BA 
ee eee a Ee Owes Re: Heres tre TT A Oi 


wet aime here oe * 


-060.! 


Fy Le FOE OOD ee NY See STOLE mE Eee oe 


SF react cietea VCE 


Ce eT 


GO28 


N9015 
ISECO 
242 


CD ee 


00910 


t 

{ 

| 

| 
H005 


mvs 


TIME MILL 


ZO AHDAMCMOOMS eat 


+620, 


ee ee 
a 
w CLEP CECE 


+008. : 


‘COCCee cF 


seca = 


i 4 +e 
tga et 
-004. | 


We ge slp mien aw tre de tn 


-O0S. 


. ; , 
© 
. . : 
. , . 
; 
Pr ore ie el - et ae wey “ i oR Ce, Ee ty Pi tel Sei 2 Fe i 
-012. | Sipe 
- 4 Le 2 2 ; 
: * i a see 
. - af “4 ae he 
eae 
3x 


243 


ZONRAHDAMEFMAQMe eBNOIO 


+016. 


| 
ee} CCP | 
COT Pf tT | 


g000/% 


~HE ECA | 
-O003. | 


x I of ft 


~Oi6. Be ae os one Tpit ft fe 
{ 
att LELELEL I 


10 C9015 
ME MILLISECONDS 


244 


CHEST IMPACT 


TEST Co03 


AMNAX= +057.0 iT T= 


aor’. 
_ ote PF Ea a 
_ TAP ELIE z 
Cc ; 
5 
R 
1 
+050. Py fk | ff ye = 
+040). Sf tp de | 
ee +0306. | 
09000 0005 = 0010 F015 9020 — o025 0034 


TIME MILLISECONDS 
CHEST RESULTANT OF Rm Y AND 2 ARTS 


245 


O8slCuas 


CGYi CG2i1 


CGH1 


OF 


RESULTANT ¢ CGR1) 


wa wet SOM “PLD OD co 
s 8£* 8 «© @ 8s @ 8 F&F @ 
eh CUE DO ED eet OD 
Doorman sto) 
Moana oe danaoas 
Ptteete rte te 


Wh. bh 92 Cu 30 wo st? £0 Wo 
® * id a nm °6hCUf 2 e a B 
eget Of CO Uo 0 oy 
MOM A mip et et C9 
IoDmn to rm oo > 
+t tet ee ett + 


Mi co 09 08 00 st oN i 60 


WHOM MO ry PW ew . 


WoDree oO VAN) 
Somonrmoo reoos 
i ee oe oo 


WO Ph, OO eb 0 09 =F 1 
s 2 2 e i) e 8 s s | 
sett Ms 08 tt 
mMonrnag ost 
DQIornrnoeanaqon 
tte ett te t + + 


TOON SOI. tt oI 0 
€ ® e * es e * a : ® 
OD CD I 0 et 
Ooooecoardr 
DOqovodoo909gD 
Steet te ett +\ 


HG rVoOVBIeE]YIsS 

2M oNMeW win am 
is CLO M. cat ud wh. oo mg 
ran apd ick es et 
ee | es #8 # @ ss 2 8 8 


HOH MM INN 


he CO TOT 69 09 69 
i] « a a a s i 2 s a 
LO ef oy cr alt PSL et ety hg ce 
UTD 0) emt coe ee DS CL eet et 
S@2gqgrerr venom 
tet ket te tt te + 


NO Coe me CEs oh C0 1 tr 


RD OID et oO) et et 


WD oe OY ree itd CU mt et 


DQIeoagonroaomnw ro Das 
ea a ee oe ee a oe 


TODO AM NOD In 


eH OAD UWI) oe eats od 
UU de eed oe ene OE Lp et ee 
AIerraonrmrees 
terete tee ee + 


pucseudl Hashana 
COM ON CO et em et 1 0G 
TINT MM COHN Oe ow 
Oot ee os 
bee tee et Ht + 


CO eh U3 OO UO Po 9 
I? Scr OLD th CUE OD 3 eo ot 
UD UD f4 4 oO 1 OU wt 
AIOonrrasacee.aqacaqan 
tet tet ttt + + 


WSO ag aeanrgs. 
DIMNoNewMn sw ow 
Dw Oo eh oc CU LON 
0 COU 24 fs. OF) 23 0 OD 
WN. 22 £0: Os > oo et 4 


wet ed et ort 


BP. LP OS Pe et co iy 
» © © © © © © 8 8 oe 


OS UT CY CF Os LOD 


TS CSS et et et et Ce 


Momma moO Bam ma 
nr ee ee ee 


no! és 1) 80) CO oe ats 


s 2 * e Li 2 


Or =P 1 69) aie a 


ISD CI) et ot ot ot CD 
OOoDmOoeoDvoo Ss 


~- 


NMTBWwMMO”MHS 
Teh PL ee C90) et CO 
MWA Matas st OOS 
Wo anasoonraqgncs 
ee ee ae ee 


ie Ss cdi ee le icici hk 


Dt oO 4 COIN. 
IOS ete to aD, 


MOODS ODOM S 
+ 


FEES te eee + 


Pmt CUR. OF I et 


» 8 © 8 8 8 & Hh. 8 
DM OD So OD OS Oe A HD 
3 et et est et > 
IOIOQDAaoaDoooo 
tet tok t+ + + 


MOO ndaaDaoaon 


MNOMowM aston. 


M CLM co iD fy mm Og 
UF me TS) co DS CC ome 
13 TO 0D > OL VOfs, oD 


ome ed ged ed eet md ed pt 4 ed 


Pett te eet t- 


FP. PN. OO OJ o VY) or Os OL) fy 


Sana ohio eld ian CD nd 


Moa PR. od co UD 3 CU er Oo! 


MPO win tO as 
met Gat ME) olor Cor eld 1, Coe CD ee 
mI MAD Cam cs 

grapraraprierwragrarays 


DO ei Cd co 0 os wi) in: 


a a +] a a a s LJ t ns 
wat 1 WO OD OD sh Od Cd 
Samm oom 


Sor oeaooo sd. 


SHEE EEE HH 


AD AO et CU 00 mt = 


MEDI NOG ID Sh Oe 


Sooonreanaaqons 


MCs oD Hm 
H+th te eeeees 


Se ae eee 


monty, WO AD IO UD 0 89 
TOOBIOO Momo 


“Mmm OoaemOmaansd 


$eeteete ete 


Moa nmeoroanaad: 


OM ono iN 2m w3e ih 
NNO CIN me coe 
B.S es ND CU OD WS et fs 3 
os e a a i a 2 « s | 
QD te wt ee OS CY) 
wet mt CUO CU Ud Ca Oy 


CO UD OO 0 Oh tt et 
WS Cu Os 0 9 oe WUD oD 
mooo Gdpeet lara a = 


ROSIN IN CU) th ep 
a * 8 e . ® a ” # td 
MOA oO) ti IND 
QMoooegocoo 
Qo DDoo aon mz 
tet tetet eet 


Sh O71 40 (U0) oh I 00 
ad es Ld] s ® : e : ® a 
MUU ROM +t INI 
Sogo naoonvnooos. 
Womnoooaaoqgna 
$Heee eee te + 


TOTO ooo O + 
2 B e e e +] s s a es 
CU Cy OU oy 09%) tt + 1 I 
MOoomooarnrOooO 2 
DQoowreaneon 
+ ttt tte te t+ + + 


IN TINO TORO 
RU CUCU Od CUD tt PID In 
MIAO 3BWogonreaoan 
BMBaamieeomooans 
Fett tet tees 


Meoovwoqr0o D 
DPMoWMeoM samen 
a inh addin pa al 
MWIwWwODYs Mo. 
* a a e td] a a s a a 
NVI DWNS DDH om 
ud Cul OOS a Cu Che Od CU 2 9 


UO 0 leas Ooh. Wo 


Ws sh vee 08 bre ete? 


WO Oe Oo i 
e . e a a w * s a 
IND ro cam cu tun OY 
MWomoeatom ao oS 
Moya I Oo IHS Aaa 
Hee teteeee 


NAPD AMO th INI 
es as e a « e a s a +] 
UI 1 tr 09 (OO NT OF os tu 
QIonrnDoonrnann 
WOoogrnreoocecoa 
++ eet eet + + 


NBO 2M onlin 
ID 19 sb et (9 09 CCU od Od 
qoooneoc09ceas 
DMoOOIAIOODCON 


tb tte ee ee 


00 0D we 00D COLD WD 
e a ” s es 8 ® ns s ai 
WWD OM) nd CU OU cu 
DMOonrmeooeos 
OOoanoea soos 
Sth hee eee 


DoormroomMeAne 
2PoMeMNM mimi 
NN oO INA oS CULO 
Seria eect tating 
Ss » s r o a a . 

HOO FINN 0 
ED OD OD OD 0 0 OY 


246 


Tea MAA WO 
e s t ® e BR a s 2 
URE CUP ON Tn eet et ceed ret ey et 
Wom DMN Sm om mm 
MAMmMI MIO GS 
++teete tee tt + 


es | td ® a i . a a 
ALaiiG aie aeaie 
Oonmoro  7o05 
Boorrmooroos 
Ht teteeete st 


Oe 

fe 

Otter omOw wn re 

(2 # = = 2 » @ # 8 2 8 

OD Of CU CU CLE vet ed et et et wt 

Oneroanrarminoacd 
Boo ocarananearnsd 
tthe eee tet 


CES CU OS OY at nt et red eet 
MDaonvdseaanroosa 
ADO O DOM s OC 
~tEteeteretet + 
Ww 
) 


MTMAOMOMAA LS. 
a 
UT OS CUO CE wt et rt et et ot 
Wraaooaraqerean 
Mama oanemean 
+tetteetetetet 


Ri> OF 


WmroaDooanocaon 
OomononwsnNnom 
TUL MN oe Qinhk. oa 
If et NO co 0 OL CO LS es 

e a « es s s ® J t ® 
-E RODD aoaA AVM 
2M) C000 09 sh oe sh st or st 


RESULTA 


LOD 0 Get OF eh 


ee: 
ae 
tue. 
en 


Ts. SF PS. pial 

e . a B s os 
aware CUDS OS CUCU 
Me gS 2 Dm om 
AQcoOgseoeos 
PEP tte etest 


SRL coe A sh eh 
. | +] Ss a es t a " a e 
eartea re fl Ot Oa od) 
ayaa maaenrnocnnorns 
SBI Oo DQragonrmoeaa 
t-te te terete et 


BOON, Oi em 4 CO oh 
Rn 2 e a i | * td | a 
whet et et et CU 0 TS 1 OU 
SImonooonaqca 
OoQa dnaonoroen 
++teettt te t 


Wows Com tut + 
es , 8s 2p wm 8 8 82 8 8 
wet et et et ei OY TL 
Wom voeror ras 
MOoDneoqocoanwr. 


Hehe ee tee 


QOIPmMeomcoans 
SNoMeWM omow 
BI co aut, 2 CU LOTS. 
NM Moe CO IN 
@ B a g td e s s e a 
MM tiINiIN wo hw co Oh 
a i aS i a i 


a 4 2 e a ' n 


CO Th mt Ce cl CP PS 
t 


Cop aE eg CUP VL eet wet ra eet 
mom crm 
VrmMnre Doc am 
teehee terest 


TCO A oY om os be 


Mj fu OY al Ce to ee et ws 


POMS OS mo 
Mea recona om 
tet eteteet 


Se er NM 
daduadade 
Mom Doo w era 
DBIeoopowonrce om 
+teteete eet t + 


TOM HAO OO 
CU CU CU OU OU CU et ee et 
MOO oaOmayeOom 
DoOoODeDooOOO 
HH$tete te eete 


ee 
Aaitolcuiicacie 
—@aDm oOo coe 
Momo MmOoce Do 
tte e tte ett 


DBOODeIOIDIaOOD 
SWoMrM mle 
mth ool. oO 
DMOUDIAAI NM (im wo 
mae ee CUO OD PLE 
U9 UU U3 8S Wu 


Pate. Po ah 


e Ld] s 2 u« t 


MOR B.D 
rte rst et et 
Moaoanm Oa 
m2o mS Oo 
feettt 


DO wm mo = 
Sma 
DN co Oy OO TN 
01 COI eh) 
* a es e 
KD MOTs. 00 COs 


aT T=007.0 


247 


LOS 


CHEST IMPACT 
TEST 


Chest Impact 


Dummy No. 


a ao 


39, Run No. 4 


ES ee a pH eee 


Vox 


AWCUW Je ore OT 


EES ee Ome 


were ree geen 


we vee Gee cess Bewwey 


Se Sh ple tempeh ee 


=. me ey Cee, 


oo ees eee 


HO30 


no0253 


HDS 
248 


MILL: 


9003 


AOR HADARMRTMOOMeS ec 


CHEST IMPACT 
TEST £003 


#016. et tf tt pb pb pb 


*#H920. 


+0ice. 


+608. ef ft fod dy db pb 


0000 tiie Ys SA ne rR 
-004. et tt EL ELLE LL 


- PEELE ELL 
-012. REESE | 


249 


ZORADAMCMOOMG KNMaAO 


CHEST IMPACT 
TEZET C903 


{tt i” 


+016. 


#012. 


oot oy 


- 
* 


Oe Coe igs x . . . 
-004. -i[ yt; Te LaF EE 


~i2. tt tte EEE EE Ld 


SO P6 yh 3 
et tt Ett] Td bd 
ee ee ee 


0020 G0e25 vO30 


oar od ie oY 


250 


~ AO 


* 


AMAX= +056. 0] AT T= OL1.0 


+a0sc. 


+O6U. 


+056. Pt ft deh fp} pd bd 
+049. ptt EPpy tT 
+030. PEPE rrr 


#020. 


+010. 


G6ag00 @005 
CHEST RESULT 


b020 8025 0930 


cao3 


CGYi CG2Z1i 


CGX1 


RESULTANT ¢ CGR1i> OF 


CO mM 4th 0 If iN 
es se #6 ee ew ate 
ooanm oa ma ana 
MIQow sr omacs 
AQGaovns ores 
ete eee tte + 


SBD et Ah A OFM 
S s Ld a e sd a Ld » 2 
eSooonrauana 
Qoooodo0ea 020 
gagqoocoo0og 
t+tetette ett 


Soma imo a +o 
@ t a e s oo e e e 2 
ga ooo o0o on TMU 
GAoaovroocons 
Qnaovonron7raon7 
eet ete + + + 


aor Wa Couo mn 
td e a s s e s e ° t 
aooodonHdmt 
Saqooceancncs 
goo neTooe,Tee 
+eettet tet t+ + 


Qo aj Ol C3 p40 9 
e a es a i) a i : a s 
OmMooDwawnMm 
qgooocoeo0e9g 
aeqoooTnoecoona 
teeteer tet t 


QaocaqorToooce 
eNnonononhon 
Wo inno dinmt ad 
SFovugNe ARVO 
—— »s «© @ e@ 8 © 82 8 8 8 


ea cee MMM TIN 


RM a Gina wh hh 
6 8 e a R 2 a 2 a t 
THOR. aS. et I Of 93 
Qoamet wee CTO OS th es 
OQAIonreosoo 
tetetteeteteet 


ANANDA OD > tr 93 
® e a s zs «» &#¢+& 82 @O fF 
"Th 910 OJ FO 
J wet OS OO SP Oh Od 
OASrnmeranonos 
+ee tet tete + t+ + 


TMonMasom cad 
Omar ACA + IG ot Of 
eSaDono .wqoo00s 
eee ete ett 


Auatonmoondtrl 
s e ® so s s a i s 
UdciN| OM wt uM 
Smee ttm 


+i 


WEOHoONOMMOT 
® @ 8 e 2 . s 2 e 
UNDO MBWOM +09 
Poors UtTINING 
Aaa msoasrac 
het hee et + 


Oo ago seoaeqnang 
ONnesNnoanMonen 
ION aU ho OJIN IN 
ADI tN OS NO CUD 
’eeseeeeaes ees Pr 38 
WON. 00M OO wet 


wt ed od 4 


OUP OOM 
» e 2» &@ © Ss F# 8B 8 8 
eh Oe Cul UO oh OO es 
QMO AoOm ma O Kt 
ADOoorovcoo 
$+ t¢htte tet + 


M Mint Um am ww 
UU ew tho 
MAM tet DOO 
HF+Etht ee etete 


3M 0910 TH Ht OD 4 
s * e e a s e * 2 es 
tpt UN HO tl} 
QuHUUasooaor 
MIsIaIooganvnes 
+etetetette + + + 


MUoWW MMU 0 
Hae UOUn tOM 
QOrUUrnAoOsmsaas 
MMO MOnro ga aoe 
tet+teeete tt 


M0 00 0 OO +t OF 
e s e @#:.a e e « a « 
OO OLN +O tI 
“Or UnetODOD 
Het ete ete 


Qoveavercqqonron 
onoenononon 
@ OUR. CUI ead 
Nah oO 1017 WH 
: a es e s 2 s | » es 
13) FIN 191 1D 


eet ett et ed et ed ed 4 


OL 09 Oe Ps. OS ot ate le 
Sy 4 COD Od 4) th of ap 
AHO BOeDa es 
onan caanaon 
te te tet tb + + 


QUAD Ph OO 9 
8 t es s ? e ] * | a 
MW et 0 OF yt oh ot 
wsrAOOomOomOoe om 
maIrmoNmnDIeoOeonm 
Het teertetet 


QMmanh \W wf os w wr 
e s a s a e e i . os 
MU 1 Oi ot of 
srt et SOO Qre sa 
amanrmrtonooes 
$-ete te tet + + 


OnsaiNMiniW Man + 


ANON THUMM TS 


Heist oOowoacoes 
QI Oooreaoe aaeg 
bette reeset 


TUG UHM Ot 
e e 2 e a « e 2 es ® 
Od co 00 OD CU 0) ch 
HAtMIODooowoen 
qanqaqaaqgccoqooe 
+eetettee tt t+ 


OQ 7oqgrTPTaQ00s 
oNoMN sMoM ain 
NN ORIN © fy lN 
MM oe wW hl dior hN. mM 
s a a ¢ s i a « * i] 
OP Qe UM) (8 + 
wot CU QE CU Cu Od Cu cu 


ie es es 
a a s s . = a = : 8 
OY} OLE CULE Cu Oe op 
OrorVTo rao 
Ma OQooworrnresd 
HH te eee tetet 


ST hh 1 09 cP Ph. OU CO 
a & a . = * | e s 8 
77 CU Le OE CU OM C9 
Soo TT oo 2c ao 


Mh 101 + COT. 40 
9 se es e e e . a e a 
OF CU OE Oy Od 9 ot 
Omrmononrce7s00 
mar7ror rm7oooag 
+-etete te tt + + t+ 


Oa OI trol es 
2 zs a 2 " . t a a +] 
MO CUO Om) M+ 
JIADWorreoaoo0o2 
AaQonmoooes 
teteee ett t 


Hucwtrowytro 
S s es s 2 e s +] 8 e 
OM OO cat 
Woonona 
OrMoore rae 
HHEEEE EEE H + 


BHoOIoorsanacs 
oSonon saWwonan 
QuUnonmowinn at 
m6 OJ 00D eh 0) co 
2 a es s a e 9 ® a s 
NMwWwohr OORas 
UO CUA O02 Cu OE Od 6 0%) 


Ue 00 tt 


: a J a | s a a es i] 
LO ITO Ui tt co 
Orr aoaananannacgd 
BMmrmarwInaannvnoeocd 
tee te te teet 


On AM oo Bt stn 
IN sD OIN IN wt ID 
MOQOarmeroooeq 
Mrmods Ico F700 
+ettttet ett t+ 


Owe MOMowr WwW 
s e » s es e s es 2 i 
ID WoO OLN wt Mm A] 
Boeannmao von 
amrorrvrcroe 70s 
-tett tet ttt + 


OW} 49 0M) em 60 2 00 OD 


TINO Ot os OA 


Oma asa oogaag. 


Qaooenamoanaraong 
tetee eter tt 


OW TOoOMMeh woes 
THO OI tO 
smi oa 2cea 2 eo 
Baeocnrasa qasaea awe 
+eeeteeteee + + 


GQooaorcooa Tog 
SMNoNM sMmonmoam 
NN OMNI OnInnh. 
03 Fs N09 460 OOD 
e a ] i e a e ® t i 
4 et CU 0 09 of 1 19 Wo 
09 OD 00 OF 8) 690) OD 69) 


252 


fro omimdocdc td 
oe |_| a e e ae 2 e e e 
tt etd et et et Ys OU 
enor aonronm ae 
Qonreagamtmamacd 
++tetetett te t+ + 


RUS oe MM Oo et 
sate ete et ee CO) 
OPeoao rr 7eeo lo 
eocooecgeoacqcnovuoarwo 
+-+ettete eet + + 


MOAanynoouUtrrwondt 
Qe s » we e we we ee 
Ont rte ete UM 
Ooqgocreca°oc0700a 
no BE oe Bl nme ams mee ne Ot oe Ee Be oe 
t++ettte tte + + 


wt 
N 
Yarooo tn WU 


C3 8 = © © © e@ ew © 2 8 


CN at et wet et ete ee CUCU 


aonmqdoqooc0oecIrc7 
AOQOVWmADT OAD COCA 
-t tte ttetee et 
3 
| 


eet et 1 09 0 CU 
‘< » 2 «= @ @ ee ee hel 
LIQ et OO et et wt et 
GoovsoorI7T00sa0 
odcoococpercsa oocgo 
+etteetete eet 


emroqaocqoosso 
ononononoh 
oCOAnnNownNnnNodw 
WeNw Mow WOM «9 
e e e s e s S a | e 
ROAR oO a AA nIM 
OMNMOTs TTT + 


RESULTANT ¢ CGRI)? OF 


09:00 09 <tr tI ID 
Cod Cu Ob og tu cu cu cu 
oQqoro To toi aaqa 
oro oroccaes 
teeter ee et 


OM C1 «het fF i+ oN 
tu OJ Cu CU GU TU RE Ou cu 
oOoqaon.ocecce70ec 
OoODmea 7D CC OO 
t+eeteetett 


TUM Co er ison 
* tJ e e a a a 2 8 * 
CU ay Ou Cu OU fu Qa a cu 
qogdoqcac0ceoe7Te 
esoo Tv c0000°9 
++eetetrett + 


MOC Cl st + IN IN IN 
@ s " = a 2 a a a i 
cucu CU cE cu oid 
Oo vaeroceceosaqa 
QOoo0onrcsdonrnceca 
Hee e eee ett 


UMMM? trININwIn 
2 es tf e a Ld Ss ® ® e 
cud as cucu cd cud cu du 
QocTree700°0°o 
eon opTanaoeTaa 


tHe tee t+ 


N 
RMSWADN ARM 
eee ren # 8 8 8 
M+TNM so ON OOM 
t¥9Ttrer TT 


WIN PFCAMaAAHoee 
a 5] es es : | e a £ a es 
QU Og A Cu Oo Og Oy es Od Co 
OaQImormoanaes 
SDrMIoraoereona 
t++eteetetetete + 


TNO TMUMUASoOS 
OY Tu OS tu Ob OF Co Qu od Oy 
Conmo.ceaaca 
Qororro0ce 
$+tett t+ ttt t+ t+ 


THN $tPTMOMAAOoOM 
. t a e a a es 2 | 3 
CU O23 09 CU Mu os CU Oo 
Qo nr orn oa gaa oe 
Ormno oreo rrr 
teehee ee ett 


NM tryUAansa 
CU Os OY OU Og Os CU Os Cu tu 
Ooroe.e 7000 
OO Dwoosonmag 
ttttet+e te tt 


Nt tM HOO 
CEOs qn cud cd 
aonnrmooonoeosaaoon 
eOorroo0neoc0te 
Fett tetees 


Ooanrnmaqnecoeaa 
CONoNMTONowMmow, 
OUNn ON K atl 
OW MONK Mow 
* 8 s a] * es +] i e es 
Oona MMA stow 
ID 1000 1D 101 Wn IN wn in 


oOoooaaqor 


teetet | 


™ OOP. COTS. 0 


MOM On 0 
weet et et et 
eogoncaa 
onSO Om 
teeteet 


MOON cof. 
+ e 2 s s n 
est est es) et et 
Oooo 
OoOocoas 
+++ ++ 4+ 


HORA RD 
re et ord eet ef ont 
eQoagoon 
ooecTnoees 
$eetet 


Coonaoeaa 
onNnomeanm 
UD fS om TEL IN 
MOwWaAhwm 
® a a e s 
Wo th COO Or 
1910 19 WW WD 


AT T=011.0 


+#056.0 


AMAX= 


253 


5c 


CHEST IMPACT 
TEST £9 


39, Run No. 5 


Chest Impact 


+100. 


Dummy No. 


emt Be ee i 


OuoUx 


oa 
t 
— 
+ 

et 


MbOOw~Ihe Cre eH OZ 


entail opti er 


errs Sete Sees 


nk ceed a eo mney a ettemth © tbe wrHT 


eee Ah A 


et te 


os ee ee tet rh re: 


. 
en me oe oe 2: mee arrerer sereeme 


Le Ee ne ee 22 ewe am eeeen © eneemn 


ferethey Gre Ge 


28 Sem eee cee, 


at eet vase oreteen: 


et eer etme tere 


Ons 


B20 


go03 


254 


ZORMADAMCMOOMDA KOO 


CHEST IMPACT 
TEST Code 


#020. 


+016. COP 
+01e. Soe 


“EEEEEEEE EEE 


#004. } 


Dherweres eengreonfesemeeee*®®  j§= F “sone 


-O04. LSE | 


ft tt tt ft ft ft ft ft 

pt PT TE 
wolf ff ft tt tt 

PPP Perry 


10 0015 0020 0025 0030 
ME MILLISECONDS 


0000 0005 00 
TI 


255 


ZORMHDANMCMOAOMS KNGAT 


+O1e. et} te tEL LT tt LL 


_ TPP Py 
+004, et ttt td bd Pp 


Dene ee ee =e eae eee | 


-012. ttt ETT] ttt 
-016. fete fe} [ot fb | ft 


~004. 


-008. 


6620 8025 6030 


MAC 


AMAX= +056.9 AT T=) G11.0 


+0380. 


+970. 


#0690. ERR 


SRR 


+050. 


+040. ef} ft bp dy bP 


+030. 


+020. 


. . P 
» 5 
*, 
z * 
a e 
a « 
o 
* 
. 
e ‘< ro . 
=. ry 
° 
. 
° 
« 


+010. 


x 


. 
. i ° 
. all . 
s 
« * 
o ° . 
° . 2 . 
+ ° - . 
° 
° . ng . 
° S 
a om 
eave? 
20% 500 tule 
ooo’, 


0000 me 
aod0 0005 0010 e015 oa20 o025 0030 
TIME MILLISECOND 
CHEST RESULTANT OF % Y AND Z AXIS 


Code 


CGY¥1 CG2i 


CGHi 


RESULTANT ¢€ CGR1) OF 


C3 wt C1) wt 179 69 1 = IF 
* Ld] # s ® 9 s s 2 a 
Soo nmao wi cary ny 
BWommrmomaeos 
SOmsoopraoagnc 
+tetette tet t+ + 


OD et OY ea PN. 4 9 09 ct 
s a a +] e * e a e s 
eEoeoronrutamd 
POoOosInrogqgqeoan 
SoaovovDTv0c0 7s 
t$+tetet tt te & + 


eon 
a a 2 * a e e s i 

Sasa aonmmen 
Coowrnrneoococ0c2Is 
Soo re0cvo7oedn 
++tettte+e te + 


QorUaucnninon 
s s . a « es s i s a 
qooqocoon uO mM 
eQo0ooq ro 0 700g 
Qaooocese rao 
ttt etter e te t 


Soowdwanuw5i os 
e 8» ¢ ws mw 8 @ & 8 @ 
DOooe2 og ww ALO M 
QOeoovo0oeoeo7r 
Seaaarorvroes 
+r et ttt tet t+ + 


Soosoovr7oer7r.s 
SNononoanomn 
WeMWMnolinnonw 
HaOonVUagnesnr Moo 
Ln ee | 


fH Sartre CUM 09 + iN in 


BIN OP 1 fl woh Pe 


st CON) Pe Pe me Lr 1d 0s 
wee eet CH eh et 
Ooo roy re oo 
Se is a oi ote ie ie Da ol 


DAM Meo ot 
SRO OU 
Ot CO It 
Moa wvmraaraacao 
$HEtteeteeeee 


TOO Mmcon wah wa 
- a @ a = e a e e 2 
Mbt ety om 
Soe et C0 oD at 
Poorer cof 
t+ te + Fit + + + 


Baaoumoasn| 


# 8 2 i es s 


UpoNnoam+taMm 
OO ete CUO 


oS ee es 


MNDMADo Mt oO 


Qo ore UstNigm | 


OS rg Ceo 20a a 
Heh eteeee est 


SBQooso oreo 
BNOMNeNnoOMRMoMN 
INMOOINN Stn 
MONahMmMowoasa 


e e e a a ® « 2 » 


“OOM NCH oo cnet wt 


wrt pl vod yt 


CO TURK WO CO 
et DOO PD bt th 93 + 
MmeeAtijeanmnaoor 
MMO roOooe ooo 
tet teteetee te 


OO COIN th OUI 9 09 


MUPYas Pow tha 
orf moos 


POovwosWod o.oo 72n7- 


thet tee eet 


WO OID 4070 I 1 OD nt 
e es ‘it e a a i a es s 
tPA UR Or 
DeHMUsasooor 
Ooarasoorrae.Ions 
HHheeeegte et 


MIU ODDN Uw 
a a es 2 a s s e i e 
Mees UUM Tso MN 
SVU monwes 
MOos nr EO rI7FTF20n 


SHEP EEE EES | 


HuDoooDor an 


s ws « 8s 8 &® aw RP OO. we 


OF COO OF ON x 0D er 1 Od 
HOM Us OOO 
mMDooVeo70AD 


PH teehee eee 


OoOoaneaoaoqroen 
SnmeNnoaMnsanNnowi 
MULDN Oh 2nd 
We. 09.09 0 OI OL +4 
ee » 5s 8 «@ #@ @ a £6 #& 


0) 09 © F190 ORO 


et et et et et et et et et 


pee ete 
Oy 100 ID Cu et On wt t 
AHO Me OS Ome 
CS ee Ce Se Om 
t+ ttt te et t+ + 


UO aro crap hp 4) 


nw e * a a 8 ® « .8 es 
Ce ay 01 Ca eh oR oP 
ASAI DOO DOOM 
Soo soot oo> 
+ettette tte t+ + 


eQooOn tot 
UsovmMe ttt 
weet DOOD OAS 
Ooonaraocovsooo*s 
teH+eteeeetret 


MeN «Gan +> 
es s : i] 2 . a e a 2 
=O hh AC t+ 
AIM OOODADo 
mMeoaonreoocoosa 
tet t tet tt $+ 


SUM UA M Mri 


se «= 2 @ @ € wp ew ew we 
mt Cu > 00 OTe OU wt CA ah eh 
Hest Ieonoon 
WwOoMmMaAQomacnronst 
t$etrtee t+ et te + 


SeOoorsaeronane 
SNoOMneaNonolh 
IN © OIOB > OQINN 
™m COO Wf OW et fr oY 
2 a e s e s ® es t * 
NO? Oh Gp wt et TU C9 0%) oh 
wt re COS TU CUO CU A 


TOW C8 x 09 
, , ££ o@ 8 «© © © 8 @& 
OT OS OE Co CUD Ce CO ev) te 
BAODrXOmMAOOS 
WA Dem SD aD 
+e tetetete tees 


LO OS. UD fh PO OO op 
OO CU OD AOU tC) oo 
Somer rmocon 
Sovoao0cc ve 
Pett e etter st 


BR OIN ON 0 ct 
MCU ACU A tm ot 
Qo onooroaneon 
oorararoqoqaoos 
+teetteeeet 


00 9 LD th td I 
ss 8 ee oe we me 
m co cud tld cu cot 
Mor. ecoDOoOS 
Ooacaoqaoosa 
rere ae area 


MONO FO Cot 
2 . i] s s a s -S a e a 
OCA QU CUCU CU 
Qe aIanearaqmmn 
BmOoeaqyaoeosernvnca 


bh ttt thet ee 


Oeoreco ros 
SNonNnen sMmow 
m TUL NM ©o OJ 13 NM co 
OSV DINah 09 wo 
es | e a 1 s | s ne . a 
MWwWwh MOM oo 
OJ CUO Cl Oy OO OD 


eg Ave emi is 
Toe ene Ns BT 
MoO DDeonmroas 
Aonnrmoeonrseof 
Toe Po ee op eae 


ORAM UA Mt +i 
17 0D 0 win Ut =f OM} 
wos Pasa ao 2s 
Sa rswrvrewnaaqas  } 
i 


DUM ot wwrh 


INO OLIN OY 
QooIonvrvoeqcreaoaonxa 
Oma woaonoocos 
Het tee et gee 


OO I 4 A C9 0 00 
e \ e a 2 a a e s * 
Th ODI +O) Oj 
QArIDDOg2 eon 
QIernrooneoos 
t++t+ttrtti tt + 


WronMOnaNoos 


ot 0D AD 600 WD 8 09 
Omaondnonwraoaeaqas 
maa namaqgmtaaq 
Het eee eee 


Se Qo g2FMA aon 
SMononsamnMnon 
OM OMI om CUI T, 
Nd COI et PM oo 10 CU 00 
* ” e a e | e * s * 
eet IM 08 89 4D wo 
) 0917) 09 0909 OD 90 09 


258 | 


Ra DomMinmMmohinl 
s s es a s a e td ® a 
wetwtadtet et et et COG OL 
Sooowrocsccdaalt 
a onraro0n cee cro 
teHetetee retest 


Nt mami Dor) 
et et et et et et et CU LE CU 
Mmm nmnooraqc na. 
DmoaeecornoTte8 
t+-+eetetettt te t+ 


MUMAONoa Uthat 
qo.» © © s&s = + # 8 & *# 
CPt et et et et et eet CU 1) OY 
OoooecoqgaTeeeao 
oQmnoonqoaooe 
HEHE ete tet 


~ 

™N 

MWetronogtn mio 

i es 2# @e &@ #® 89 @ a @ 
CY tet et et et ee et OY A 
Qaonrnooqncqeoa 

KOO OAMATIeOAOO 

M-+4+4e44+4+ ++ 4+ + + 

Ww 

tJ 


AMAA NADOMWOM rt CY 
“2. 2 ee ee eel 
LJ 0 eet vs et et et CU TU 
Umrmoaoaeaonrrece 

Om sBoeacooasa 


Heth teeeet 


CGRid OF 


e2Smnononoanom 
OUNNeOMINnh oa 
wiNahK Maw twin) 


RESULTA 


eoncocooooeo 


OMIM TIOWOWM MN 
2 ef 8 @» © @ @ # * © 
Og OE OU OS CU OU md Cu Og 
Moran nrmnoqaraooe 
mooaqoononn 
teteettte tt 


0 090) ch er 19 60 +0 I 
e a 1 a td . * s * 
OF QU OU Cu Os ou Cu od ou 
Pander ooDe7To 
Qrodeosoc0o 
t++teeetettt 


Matt tinsooM 


Monod cu ao cu du cu 
Mooaooerqaroeae 
MOoOIwMMOIOEQO 
SE heEe eee et 


TY 09 07 OF <P oP 0 WD 


w ° # Ld = e w Ss a s 


cu cod cu cut cu cu 
Beooocqannraa 
oonanrvnoeororc 
tte eteet tet 


WO 0703 st in 1b 
s * e ® s 2 * Ld s * 
AL cd cu os Cu Ou Os Cu OU Od 
BOWOIOO DODO 
ooo0cooT0C09 
++ eteeete ttt 


DOO VITIAIODOS 
aNoNnoNnsanNnon 
NM OOINh 2 MON 
ROOD Ah 
° e a s s a 2 2 8 w 
MatTMINWOKR OM 
BR i i i i iS i i a 


NIM TtMAMMwA hos 
2 g a a e a s a « 4 
OW Cut Os OU my et tu Od 
Ooooroerrwacss 
OODRoaODmAoOoOns 
teeter tettrre+ett 


THM POUMAODS 
Ou Cu Os OL CY Mu OO tu 
Om mMeeroaaamnas 
Poanarnooo 20am 
tteteetetetst 


w Ty Het tO aset DS 
CU CO OI IO oe Gu OU 
OOooreorowa 
Oooronnrcoes 
++eeettee tet t+ 


Ninet +t oUt oOo 
s « ' e e /. s e & a 
AICUAlCU CE OU cud d 
Onoonroo road 
oernooqaaqast 
HeEbhetetetet 


nMinestk ot tM OD 
fd C3 CU OU OY Cu od Cu CU 
BOoqQoonrsaos 
Ooeoaeooaoncoan 
SPHee tte eet t 


Oqooecenecore 
enonronNn enon 
Qnty oolinh oO) 
Ov Mmeahw ow 
. g e es a s 2 e s s 
Omer AWM + lO IN 
1D UT 1 09 1D WD WW 1D WD 


MN CON & Mh 
et ord eat ant eet (1) 
Dom >cr 
2ooa noah 
++ ttt t+ 


Mm CcOMs fh oO 


T COP. Oh 10 
et get et et rt rt 
QOaenacmdcd 
Sead mm 
te eett 


mcm Ct. 


ooo roe 
$+ete ett 


Con aes 
oNonolNh 
Dh @ OL Ps. 
MW COI eth. MO 
WOK Oc 
1D WF WO iD 


AT T=011.90 


+056.0 


259 


CHEST IMPACT 
TEST COOL 


6 


39, Run No. 


Chest Impact 


Dummy No. 


Eee Pubic 


ho 7 oe 


tee morose oF 


ae eameen meee at: 


te oto coe Ores GQ eS Ee 


Ouox 


ws 
tr 
tf 
re 

a) 


AWOUOM Ibe CEH OF 


— en oRsee ern & 


7 9600 Meee Boo 


ae oe eee 


— et gees terre 


90190 


noao 


99225 


029 


tr 


rp 


5 
a 


O01 
SEL 


TIME MILLI 


0005 


909909 


260 


={ORAH DPAMTMAIOMAG KOO 


+020. 
Pt tt tT Et yt 
wet |} Et Et ttt 
ee ee ee 
weet tT EEE TT tT tt 
Pitt EE Et tT 
wot ttt Ett tt tt 


-O003. Pt ft yet te yd pb pb 
, : 


J 0020 : 9025 0030 
0 


mM IN OCD 


ZOMAHDAMEOFMOAAMSs 


CHEST IMPACT 
TEST cool 


+016. 


#012. 


+003. eT Et tt tty yy 


Peet oouan, 


9006 eee aie 


‘ '% js ‘ . - oe 
F tap fed ap del Ts oe 
° : x 
-0 0 4 e be . . 


-008. eT EE REET 


0015 G020 0025 G0386 


-_ Pt ft tf fe pe bt dt pg 


+070. 


+060. 


OO 


#950. bd Le fd EE CE 


_ PPT Pree = 
#030. e} fot tb pd bP 


+010. | ot LL Fela A Ed 


* . 
- 
: . 
* e 
- > 


0000 0005 po19 0815 0020 H025 0030 
TIME MILLISECONDS 
CHEST RESULTANT OF »*» Y AND 2 AatsS 


Ca0i 


cGYt CcG2i 


CGRi 


RESULTANT ¢ CGRi> OF 


eaaeUwhaos wu 
a a a t e « » e s = 
OD DODD 4M) 0307 
GSAInrovwsoo-ran 
OormaqgnrnrarsaGc 
++ eee ttt e+ 


Om aA th hol + 
e 2 a 2 e a s e a e 
Sooooreo ros MM 
SDMOAAQAMDADODO 
OmMrIoronrnaoag 
+t eet tte t + + 


OoonuttHINWw 
e e 2 s es s . : | a a 
ea soqg 2 MA 
Sgoroo nr dono 
Sqgoecoqoo7s 
teeter et + + + 


SKHQormretUM aor a 
see ee # © es ee 
eoDdcoaoa {UM 
SoaorTereqa 
Sqgoorercaora 
++et ttt te + + + 


Qocrn Uh Uto 


eo ef 8 8 8 8 @ £ yw, 


ee 2eEe eg a0 ace 
oaocoooTcqcnoqoq 
SHtetteeet st 


Sqgroeoorcerc070 
SWpapNMowom.s i 


| Wotton a nalmm acd 


EFowunanNnan Mo vv 


§ ©» 28 © w© © = @&@ 8 8 & 


Feo r sf + in ws 


waAwWOMoOMMoRt 


a 2e¢ 28 uw os ee 8&@ 8& & © 
OW oer namMeaM acy 
Osta OF IIe 
SITrToqorter2aG 
thee ee tees 


Ona Hh Apo mo om Cu 
i a a a i] se = Ss i] s 
fo.sp 7% (O99 UI Coe OM fn 
om met et AY CN UT 0 
OoaoveTo 7 coef 
+e E+E ttt + t+ 


—6hWNLWNAAMN Oo sy 


e a td s s a e se a 2 
UND CAN ON wp 
De pst es YC oh A eh 
eoQooroce 7d 7o 
tee tte tee et t+ 


uM cgtamMm =| cut wo tu 
Ut CO Tuso KON. tin 
Sam gees Ah] Oy i tb 
aa vwoeasform 
t-te tte tt t+ + + 


wt 0 er i i) i a oy 9 
UT rAlNh aos tc 
eo Dre UMM tint 
ea vrans vwaernea 
$+etetet tle + 4 


Cae ome Boe om Kae Boe Bom Emenee 
CONMNoOMONoManh 
DM eto N ec int. 
UON aN MO oso ol co 
e Ss e e e a s e s e 
WiDr GON aa et et 


wt ot ot od 


BOM 0MoewON nm 
a e s s 6 s e 2 * 2 
00 23M coh, O10 i} ele oO 
QrnrUeooaaag 
OIBIOoa m7AReOgonra 
t+eteteeteeet 


TMOHNO COW Aw C49 
ef » en & #© ws 8 
Cor 0) FOE oh 
MIM MH ODeO 
OmMrMoanroIrrao 
t+tetrtreett + + 


COR. RY CON C9 P80 
2 e e a e ted 8 S " 
MrooMtastine 
“OAM UsAMOOAO 
qoon7roo0c°co240 


hE EH EH 


MMUIUON toot a 
2s 8s #¢ es ¢ * » 8 @ @B 
MM AHN Ot + 
Mae Uer et Om mo 
OOooooo ona 
H+Hte tee tees 


OrtrtTtaUdwnMMon ®t 
> s« #« @ © &© © @ # @® 
CA-rMoswWArtlN OOM 
Us AUUH HOOD 
GoonrmenanrIoaqolaq 
tHeteeetetst 


COorMoeoarDAVT7DAa 
SCMeNoanon awh 
CAN Odin. o ti 
WAN Mow OI e 
. a * e | . cd] a a e 
TUM IM + 1 IN OOM CO 


eet ent eed eed eed ed et et et +t 


(Qe NUN COON IN 
so ¢+ «+ ££ &«& 8 @ & 8 & 
So ie OE acs SO eA Bas a | 
Mts mom oanm S&S 
Mmm maNMIaqawnroe 
teh tte te tt 


TU oe hm soi. i 
eammamhiw-ruorinin 
aet HOI OCOOoOaa 
Oo eo ast ans a 
+e tee te + + + 


owe 09 CU et 4G 
est 3 C019 rin in 
HHH OOomoODTDA 
OMA agnor re 
treet te +e tt + + 


VOINWh KOON AK 
QoerQAa MoMA COI 
Vt OODIOoOFmO 
eCoreaqo0coaon 


Oe ae a ee a a a 


MWA as Os NO) WO 
® a 2 x i] ‘| s s s w 
Sr o*omMeaOomw 
VIKA ODMOaaooDa 
ao nrwoooaonrna 
+t ete tt t+ + + 


Eorcvere9.0 e020 
OWMAINDOMoMolhNh 
Nh oO CUI ee OID MN 
RM oswuUgameh Mm 
s e a = s e ‘ad a a 7 
COM > mt 4 TU) 10 Of 
caret CUCU Cu Cu Od cu 


WP Cu Cu ero ee xp 
s s s e s Ld a e 2 « 
Ph OF Cd CL cod Co Og oo 
ooaoaqoeoaa 
qQonroqoo2aaae 
Treet tt + + + 


P00 OO CD et 
a OO CUCU cd CUO 
Onno nmacaoaac 
Onrnrnoroe oan 
tHete eee est 


HOM tay ouS 
* ° e « e es ® s s s 
SOU COL OOO eo 
Oa nrooemwenoarccea 
onroeo reco Trea 
Heh tee eeees 


ett eI 4 CUD 4 
s 8 @ # @# ww» ww 8 © @ 
IN =P) CU A i OU am A 
eo raaqaqoaseraqonaa 
OoOmeooooaeg 
tHtttee ett 


TIC MID CU CIID 4 


a ee | s 8s @ .« se *® a 
Wt M wad culm 
Snoneawoagqnreqanoc 


nooo gaeo0oatod. 


thet eeeet + 


Ovmereoeacaoo 
ONoanonanam 
CONN © MU IIN = tu 
SONU GMMNewNM Mow 
e « « 2 s e e t « * 
WIN WK. Oo oe 
TUd Oy Cu ch cy Og 03 (4 


On AIM Mmm Oo) 69 
s 2 a » u s s s a a 
£9 19 80 3040 U9 eh ab om OU 
CmnDeorT op To 
SmMmMoareoesoaco 
++eete t+ tt t+ + 


104.0 4 W030 4 OO op 
a SB e e e s a a B ij 
1 WO 000 1D i at co Cu 
oma rc ya Ta DT oO 
OoaIsaaaywasaeroare 
tee eetete tet 


WtortTon rin 


tN W000 0 I Fo cu 
CA 3m2eooa7 Oooo 
Oro noo 20a 32 
teehee ete st 


WOKS tat00 0 
e e a e t e 1 s a e 
TIN INO Oo INt OO 
Sa Qa oa .eanreo 
Ag moo ree 30 
thee e ee eet 


INMMM + oLwW OOS 
TIN WDD TOO 
eoDo0ccoOF2a 
Qoocoo7eo070 
et t+ t+ $F + 


OOFPCHOD0000 
SNoNoNoNoalN 
INN S& CDN oA Mh 


UDMA M oO. 


eo 6 # @#@ #©# © ®@ 8 @ @ 
tt I 00 <P 11 0 80 
C8 0D 0 09 0) 09 09 0 0) 0 


264 


WO 0 4 09 WO Oh 4 0M tT OY 
e ea * a g e v . es e 
wet eed et od ced ot OV OI CU 
Mm=maonocooe rT cd 
AarovwoneTnaaqaorsnd 
Fete hee et > + 


7 OF 9 OL 7 CO et Oe 
s e a s . v 2 3 sd] a 
wed eet ed et ot oe CH YE CU 
DMMmDmonmr7Aaqoacnras 
Osa gTm7 eon soo 
+eeetettt t+ + 


ea OO et et OO Ht) 1) 
fe =» « we Be ee Fe FF 
CDowt wt et et ot ot 1) CU Od 
onDoornre 727 co 
Omearweonaoo 
Peer ett te te + 


= 

hw 

VMK tens te aa st 

(3 2» © ws» © © © oe # 8 8 
wet pt rt ee et OO Co 
Omavnaoeoracsa 

Mona rdroa I Daeg 

-+Feeeeteee tt 

3 

© 


eee PUAM Wo rr 
Ms » © ee we ee 
OU wt et et ee es CUS CU 
UaDwvenWdwdoartes 

OoorcesvTn0o Io aca 
teeteteeete et t+ 


Ln 

ian 

or 

~ 

~ 

Wormoer7 0209000 

VoNoNnananNnolh 
Ondine. ominnr oo) 

wi wah 02 00 UO ID 

em BON DO tee TO) 

ZMOMOMO?s tte tT 

« 

| ad 

ad 

~ 

“) 

til 

{“. 


Mao ctetH Oot 


2 n 2 : | e s 8 a Ld 8 
Wy og CU Os os CUO OE CU 
OQoermoaoaonncsa 


DMaeoenmnmanoaas- 


Het tteertrte 


UNM aa AO ret 
a e Ci ® a ® 2 2 " 2 
Nyc) Cu Os Ou 0 0 td fu Od 
OOQeaormeaswas 
Onmaqceaoaooers 
bette tee te + 


let RS 
fy tu cu ou cd cudd cu cud 
MOmranmeaqQa aes 
Amro neoonawn 


Ett ttt tt 


CU ONY tay et et ot oD et ot 
e s n e e tf * i * 2 
tu ad CU tu cd cu a OJ Cu ou 
QAnoonoeocnres 
QAnoooero ven 
+eteeteeteete tt t+ 


CU CHE OY py et et ot et Cr et 
2 2 ad a a s a 2 | td 
CU fu tu ag cu tu GU fu mo 
Ooqrv,ecro2 
AeaoaonmnrmegQoacncd 
+ete tet e tt + 


oQqoeorsqreeco 
OoNomMomMmometh 
MNoOUINNoOdINhs 
Mm 0 40 09 CIN vt P.O 
a e ® e a w e * ® e 
TO 1 1 ad sor fs. 03 CO 
Sep shot st ered dt tr ctr 


HH meo aH mM oO 
s s n s . s 2 s s s 
ett Se 0 ea et et et 4 
MrnmynwDanmoacnmso 
AmMoarmenmceee 
+¢r+e¢¢e¢¢¢ 44+ + 


Ts Oy Jy om CO 0 0 COD 
a . a s " a s a e a 
mt emt ont ed OLY eet md vod rt et 
Damron cooooo 
MBoormea amass 
tere tet te tet 


DM oom % Om 1% O 
wewt eet CU ONY et et et et et ot 
QOnreqroeaa ana 
QOnramanwvoo Tn 0s 
PEt teeettt 


a Aida haere ha! asa) 

s a « t a zs 2 s e 
ree Ale eee 
OAnooeooaonacs 
HS Downe 3a 
+-ee ete ett tte + 


is fesedta hades Maa tice? 


Aelia ea ened 
Omannaeo sacs 
mBrnImeg .,eoorad*s 


bE tet t ttt 


ODeoagwIeroaacen 
OMo Nn seMoOnawM 
OO HIR. o CULO RP co OJ 
(DN CU 0 9 etfs. OFC WO 
mop et et AICO OM FLUID 
1D 9 0 WW bt 1 WW 


Ono not 


wars et OF 8 CU 
MoD oro 
Om OD 2e 
t+etettet 


wt wet et OS CU 


mnooa neo - 


ave ae 0 mee a 
t+etteet 


OAMmone 


Ocamaoea 
Onewiow 
IP. ce OU Uh. 
OU 97 Ie NO 
a a eo s.e * 
DAD Ts O oa 
iW LN WI 


aT T=011.3 


4054.5 


AMARK= 


265 


Head/Neck Pendulum 
Dummy No. 31, Run No.1 


i Ae Me ee ot 
I yr Pre are wee A Aw de ee pgs 


Tar 7 ARE 
MELEE aden = x 7 
7 bef Soe Fi 
Lie a a ae 
GER GL L fee Bae 
Veloacey | AA AF Spr 


Bese] 75 
tereetd crente a! eo 42 
a S. ey | A DF me ay 
JF - 7 ie a oe 
TFA -+-FSF eae AS 
Bee F8-72 LE EF 


\ 


, 


gor cf ; 
6a" FE 
Zar? sP 
aa 
Ja” Le 
a SAE 


ZOHHDAMCMANOMM &K—XHSE 


~160. 


+020. 


oooe PEt EEE 


~920. 


| 
-a60. | | | 


wet | EEE 
wt | Re 
-140. | | 


0000 0016 


NECK PENDULUM 
TRO NO. 806 


Ft a we te me on met 
Se ee eaten 


3 
Pe eae Wee ee 


a AE Gem ch a at pain mah a ay a GA A en OD le Re 7 a as Se 4 


en ee oan 


i At ag se eal a i el eh ie ae leet Pinte 


ee ee ee LT ae 


0066 0Gas . 8160 


506 


MECR PENDULUB 
TRE WN. 


+0590. 


Pepe = owes manera eee Ome mee 
Cee ee Be ruins 6 pee Sere y 


of Oe Sot 


aves ee sy 


Le PS te 


eee ee oem 


AO Sime cinehtmtiey Gocanenae 


i Ee OR ETS 


~——e een oe oA a tt Se GPa 


© 
fu 
© 
+ 


ruye 


cane ae coe TE et Oe ee 
le ED 2 ee Cnet ee 

ES Se eee ei Og ee ee 

ome amen 6 erun oe. ee Os thy ty 

a a cone a 

a A Set apteniel Ve | 

— a ores erie 

— i oS we eee 
a Mirai qaneee TP Feit erento 

ES eet ene 

Sk ey tee ene CEN HOG 


AWOULIWe Mee or 


a Pt bert © tint eo ee ee oe 
O trerrety eres Ee arses eum = we Cie eo 
mOTE ean arate or wert ome awe ee ees = 
ee eee eros ae Ce Soe 
¢ 
te nenanmeianneesiiermmadad ew «io oa ER Setar 
eee ae i Coen ee ee ee 
‘ 
’ 
Pd 
. 
° 
oh one Fe mee ame os fees ere 
4 
* 
° 
i 
a iN 
—— re 
ch PEE CR phe ett ee Site eoame 
2 Ss a +o) eeeee + cena eee 
ai are Gees cee conte enmm: 


“Geo. 


GUSS 


0g 


oi 


GGSS 


GO43 


GQis 


TIME MILLISECONDS 


HG Y 1. 


268 


ZQHHPaAMrMooms KNaT 


NECK PENDULUM 
TRO NG. GU6 


+040. Tt yt tf yet bt dE 


| PEPE ETT | | 
+20. wT PEt tt tt ft 


0009 he LL | : | L 
-oO10. cece 


| 
| 


+050. 


2. ere at 2 


+010. 


-o20. TPE 
i 2s 


269 


-~ A OY 


+032. TTT..." 
+928. A eke 


SEA 
+024, | 


+02u. | Ta 


*+G16. SESE 
(ee ee *. i ce ~ ae 

+O01e2. a 

+068. : . aw 


+004. 


0698 


0009 aogié 
HEARD RESULTAN 


g066 ooS3 


270 


A See eee eee 


%e 
a a a me Re hh ol is ed re ep aerate ama age amy oe erent tt we ce eg a i SD a ie me ae re ee ce aa ee er ee a a ta 


vics 


-O003. 


+0038. 


+004. ptt ty et tt 


woe 
PAL te FP : _ 
-O04. TEL LP Pee 


| 
a Pt ttt ey yy 
~O16. tet ttt 


~020. 


-9 e¢. 


-¢2es. 
o000 O016 


* 
i 
B, 


<7 an 


ober 


0199 


PAK TRCOOOSG 


VARIABLE 


whet ett a CO A 
a o8 @ 8 © @ mw» @ @& @ 
Qoadeanans oO 
Qodmoonrools 
QoasIaqonwoo tds 
rete tee ee ei 


water Su 
r ee se RF # 8 2 t 

Bad aseeoawd 
SQoranzeo a Tod. 
AO wa owocroocd 


Sheet ee ey re 


wat nd mt ot et et ot 63 1 
® 2 s es s 2 a a 6 . 
easnagaotqcooca 
Sq mooraqas 
VSanaIaeoacgsaoeo 
Feet ete+ isi 


* Lo + | ° s s e . s * 
BGoogocT s7T0F7aNn 
aaoeoo7go0ocos 
AIA mao oa atgotm 
++ eeetetteiil 


CO tet et et et et OO 
es ee 8 89 *#* 8 @ 8 @ @ 
2osacodvdeooInh 
COIWIoaonrmoood 
Sooo oa9I0 e090 


$+tte eee ee 


N 


WoNroNnonoenoh 
Eom NOdUwnoan 
“4 «© 8s © 2 wp se ee we 
em meiMMONwh co 4 


= 


fs. 90 08 oP or WO 119) cm 


e 2 2 #@# F 8B # ¢ a Co] 
TOM AMD tie hw 
Cu CY Oj 0 CU £9 0909) CU 
Ooo roosste3d2 
;rdttete & F £ 


A000 LF th I 4 Gh 19199 CO 


CON Pm 000 CA 
TU CU OU OU CU) 0 09099 
eGon7oqaov0eo tse 
Prgttt tpt 


¢ 
t 


ROMO KM 2 349 
wt 1 4 06 COI LO 
Cd CU OU Of OO OTH OU 
IODBMeOovdV0ors 
1ftettte@teie 


> at 


Seta Mrnw As OK, 
» «@ @ ws ws #£§ @ w & # 
OO Ui us to 
CU CL CU CU CLE LT OF £3 AY} CJ 
Moa Sadao Std 
tirtetettttere 


\ 
K | 
NOt OMI th +9 00 


oA OU OU TU CU Os 09 
Qoaaoog 
a EE ey 


-O3 


SONMONONONON 
INNO AIDA 2 AORN 
. , BS Ss i] es a a s a 
TU CIO Oe er aco 
tt et rt ete CH CU OU Cu 


£0 OW ch <r NMAC Os 3 oe 
C% CU ED 2G Of FD TP. C2) tt 
HOU MMe oOo 
AMmMImrmaasaoods 


Patiarbdoues 


Oy 
K 


OU 00 199 Cs 4 £4 010) (9 


TO MN ah 19} 
UUM MNSOOS 
SOdOIoonmroeoon 
t+edet Fe )ysd 


2 
x 
OOO 4 Row tif Gees tu 
oe ¢£ 82 8 fF 8 ez 
TUT NOHO 
UNUAUAUM HOOD 
OPVIcomMacrdsa 
1?rtetet?utbttte 
f 
1 aw oo Dt M00 0 
IN CMR O19 0 -t Od + 


UUUNUNRKOOO 
aooro0oqGQccoad 
iret tt)étbenedge 


x 


He (9 Soo ow oT 
2 e SB * : | e +] e e ® 
WM MODMm www km 
HUM OOO 4 Op oO 
aS gnroooroqae 
1ihpubtettte 


elnonononoin 
mw TINT. oO G0 Bh. or dd 
@ e s e e ® a a e a 
NWhN Went C° lo 
Od CUT tm 0) (909 


WD 0) cy a bs Og} O49 
eI Ine mt 
ToeoocTe Teo nds 
OOnmoImDWeondsa 
rt+eeeel i ++ 


TrohoahiNnoc 


PU AOD ot et MU 
Serra ooo q 
Corto rs*c2eoQocG 
lth teterr ies 


TIOHR+toOKn MD 
so e : s ii a a . . Yr 
MoMWMwuniIiorga 
QeontoorVt0000 
S000 CT 0003 
i i i i oe oe es i 


Rete TCO TUN KO 
ee © © @ 8 8 8 le 
Me OOWIMoag-- 
cenanonraoens 
Soo ronTno7t2 soto 
1itrt+eeerit 


On RON thor 
6 « . a ] s * . 2 . 
TeHUN NS PTocstwsS 
oOoowrovovsw cee 
HOPaoooo2rs 
2 i i i ee ee 


ONonoMonhan 
ION DINK ONIN nk. 
Ba a . . es t 6 a s i] 
ROoanr VMMNWN wy 
OF 00 Pos host ot ct ot 


MU es CO OS ab th eeeT 
es J ea we « a R a ii # 
CUM eOMNM HOM 
COoOeamwnooOoOaG 
PCOrIrwoODMooOrDaA 
++ +eite+e+it i 


AWM ONIN TNS 


a rd 5] a i a a es . a 
CMs Dont AOoOge 
Ooernrooeo0s 
Sona oo.vacog 


$+Hteieetee 


OOD MOMMA DS 
ao 8s 8 @ @ @# @ & 8 8 
MOUDOOKABOr 
oOqoaooo0000o 


“OES oQoooercceeda 


$+ee reesei 


COM TONKRIN GMA 
s # 8 we sr 8 &8® @&© 8 @ 
UNOHOOSADDOE 
MOoONIPOOSOFOODS 
SOonwrararooo 
++4+4)t+t++i t 


OOD (650 + 1 et om 
ses *+ = 8 © @ FP BB ® 
WMH Soong 
VODP2 TOT AZDO 
Co rsoe roots 
+++ 11+ +e 


eMononr2von 
OMUNNodink. oda 
»s a @ 8 #8 & 8 8 8 ®@ 
Set VMMNwWwnN Wace 
ID 1910 19 12 in wo oo 


Ow Po Win aT - fu 


CS > 29 OY OY wt wt oes 
Sovoeooaood 
Sond oqgoeoonc 
P)tbvetet pt tgp 


Sapo ve ona 


Saleen 
Oo ono coors 
qQonaneooocosa 
firrtrruitspeel 


DARK IIM OO CUIN oh 
a a ? a s . = © a a 
O90 1 1 Ht et 4 
aoooaooqgoIqcnecta 
WO vwsIo ecg COD 
rt rrtettet 


ONO tM oUt OO 


CO C3 zy wt CU LY wet 04 wt ons 
Soo wrwrToc coo Ces 
QOooanaeaovonnve 


a ae eR ar 
% | s e e a s 2 es 

be os See ANA Ved cae 
Serna gooocenn : 
QOoneaoooronrn 
trtrryeteveraa 


SNoNnanoNhotwnM 
DPoNeoOMUN,NNoOmMNN 
e s t = * t | ® s s ] @ 
UOMO WMoeeawym 
OAD SO WO LO BAL PN 


272 


aS OU mow 110 + 


mNIortOooes OOo 
McD 2 co 
mNmowrowmnma 

+ + 


= 
= 
“J 
teehee i+ + 


e ® a t a a e s e ii 
Barto OOP OS 
Dooroqr 07 7e0 
Sq oo rI7rTrTe 07079 
(++ete1 +3 ++ 


POY A 9 wr MO OM 
es s «© e «— &®’ 8 & 8 8 
Qornroog5ces 
DBaomonmvaonoeo0oo 
Hoa ononoo.oens 
thee e+e+dltttet 


Reto mitetn KK tt 
s * 9 1 | a a e 2 e 2 
Qorroeoconeo 
AIaoooenonron 
SDoonrmoonaa 
Lbeeee i eett 


0 

oO. 
ODWAAUMNoOOKRKIN 
Ci) 26 «© «© © we se ee 
YrAooroona neo 
eee os es Be 
ga 7ononrooasaco 
Lert ri ttt t 


PRAY 


WaMNoOMNoMmMonNnoMm 
ADH. o UID ov 
M7i.«s © ew es ee ee es 
TINOA Doe A uo 
et tN Rois. oc dO 00 02 (0 00 


Oo eter 60) OO eh sO ay od 


Beetegr OD aa > 
Ooovwneseaserme x 
BDMOvo a OD Vid 
teetteeeti 


A ia ee oe 
MOoownmcacons 
asornooanmacntnd 
Fe tee eet 


IN ht OD Ut te 
Wart rim Od 
SH MMNMmaA Io Goa 
MBMmOogI2-e OoODrmoa 
PEt eeeeeet 


TOM D co Mw wtK YH 
a w s Ss : a a a a a 
Dorn KHtOOGH 
BDeaomoooeaoom 
OOomemrmWIos 
Het eeteeett 


TAR CUR. IR. tt 
: B ? * e Ss ® 8 8 os ? 
Gora atsoson 
OQoeocrcTeotos 
Ooo wooonren 

beet 


SNMoMomownow 
INN OOH oo tosh. 
¥ a e e s a t BE * u 


Roo UMN h 


OO OF Cy hs Ch Os as 


273 


 Head/Neck Pendulum 
Dummy No. 31, Run No. 2 - 


Ser, ee ee 


Jar? * 2e7 
AMELEOSE fool # - 7 
v ; bel. 4 BZ ~ 
flied  F/ 
bMieloesZy | pie ee Lo 
hese d Zs 
tineil Ll coveted Js go" — 
AEsed Dron 7 2 FALE 
J & - Ff > a ee 
a a Ae ee ee 
7é@ -7 5 


fori J S-Fe 


LSE. I IF 


, al 


Oo OD art Ave, 
Fo°* ie 4 Sa 
Cao” FF AAS 
Yiu s a an FES 
ao" aS ALS FF 
JO" yaTF Li FG 
a a Pew noma fy ie 


auad ttt |i et ty ty 
: : ; ae AN : : | , : : : ; = 
-o20. oe er | = & | 


SOM APQMCMOOMs sms 


~10C. et ee ped ep ye 


’ 
Oe) ferca 4 . 
7 : / Z 7 epeste PP ad fad | 
: t 

: { 
: a | 
pane 1 4 Q. | 
“% A Bb des wee oe ata meee peaks aA tg -_ eh RE Ce La deh ~~. cs < 
- - = os Ee ae ag al : oa. ai _ ihe a Bhar x a a . CL 
“ yey d okt ee at oe el Ri ak a oo fa ae 6 Mg 2 age US NS So, 7 = . 
cr -7& te ae: Gt ee Aa ae cae aa ; 240) ths is ot 13 “4 7 
eek (do ranaroee” ae feo a, SP Sa wed i rn a pas ; + : 
: . ‘ * ao Pa a e ‘ - a 4 
i - r * « es - Pals a . : = , 4 . 2 ss 
1: FF iF a ‘ay ‘mee id is a “.* 7 Aer set ge & te Cera Y pete Ah "> > BA see, 4 er web ger icietw , tok tee 5 . i : . 
. ‘ * = . - . 
. , en 
% 


elé6Q. se 
ugsa Gidu Cisse 


e000 d020 


NECK PENDULUM 
TRO NG 007 


: } H 
3 3 5 
i 
ed eae cal ee Dns 


+0590. 


vein eerie enperanianse i Db Myghintrean-meatreteesrrii a jet 


#020, Py et bP Led pL Et 
+9iqd. 


x Fae. aera z 


ZOHHADAMCMOOMS wcaAT 


re ad ar ee eptyme pm ares 1H 


-§ 39 s “HEE eer are bas 


io: 


‘ 
rn nn 
. 


0000 | — | 0126 


276 


ZOARHADAMCMOOMY HeNOt 


MECK FEARDULUA 
TRO NO 00 


+Q 4q. ttt tEEE yt 


+050. 


et re +2 oe ret 


“4030. ir oe 
+020. PPP rrr 


ee RL 1 


-—O1 0. CEP ETT TT rr 


. 
. 
* x 
+ * 


~“ 


ee 


~820- Hector 


re te te Se ee re eh A 


040. 


0000 “9026 q060 oso Giga d1z20 


277 


Dax 


+G3e. 


ace Re Pe oe ry . 
24% ees . sf “ * ae: . 5 
* 


ob 
Ge 
"a 
Ch 
oe 


#024. 


#920. 


O16. 


+012. =e 


. 
. 
s* 
ee i ee cl ee eee ee am. 


+008. 


+004, | 


278 


a 


“esxD x BZorcezams 


NECK FENDULUM 
TRO NQ O07 


, 
a 


Cagut 


*#GiQq. 


: | | 
-020. iz CPT EEE | 


~830. 


-a50, =. 


g008 ae20 
NECK PENDULU 


9980 “910g 01290 


279 


TRCOO? 


PAS} 


VARIABLE 


SOstaqonoooea0aa 
se 8s &© © © ® @ @ B 
CD et et ed eet ed eet et et 4 
Soaoono ncaa 
Secogocoo T2000 oe 
SHEE EERE HH 


Oeqoo neon o”0o 
e ® e uw e e e e s s 
CE et nt et et ot eet et ot ot 
eenaqro0coa 
Oa rnanQqoocqoce 
-R+H eet t+ + + 


Paeocrcoecoqva 
e a oe «a * e os t . 2 
Ce wt et mt ed et et ot od ot 
Saaqacqanoc: 
agra 7 modcga 
Hee tet e+ > + 


KVovaaqneocaan 
@ + se» » © @ & & &© & 
CR td et et et ed et et 
SaonrmoqgonococAac 
ee 2aonTocaqooo 
re ae ae ee 


GHisoorVoowe 


© Oo et et et ot et ot et et 


eoacoonrvraco7r0 
BSaosoacsocoa 
He tee be  F- 


WeNnonanonhon 
EOoMNN GUNN om 


aD pO + 
. 8 + + 8 @ @ 8 8 
wt 0) OI oD 
Oommen Cu cc 
Ooaonorqgnonrnwa 
++ i tbe?! ted 


OO ct WW 40 CU 
ese & 2» w2w 8 8 @ 8 F @ 
aA Dean MAD if) 
OM wt fh) TU] 4-4 
oa neon Qqao 724 
++ iitryeud?rdid bl 


an-roora gan 
e a BR i] & e s ® a 
MA ON TN tn 
CO OO 4 OU CY we 
Aaron RoOVeoO 
*-r+t tt tibet 


N 


SRmAN am ONO a 


eo ¢ wr 2 © 8 ee Se he 


“Omani tbo 
DD m4 hy CU a 4 CU 
aAvWIaovoovoaro 
++-+hitktrts?4 


“ 


K 


CVT COU et wD 
a » a e : # s es . 
ett ee OD 9 eT 
gqoooraadn 
Oooer roo 39 
$e) Ptbrade 


NHN oOMUNNOMMN 
@@e8 8s #® & *. #8 
UMNWN Daan 
wtetet ed et 4 OCCU 


23. 73 


oceania Aaa A al 


UuMmEetooOKwoe 
mor cas ty tains as 
Ooooenreovsoeo0 


Peleéetbrett tt 


i 
K, 


QnAwNothhonn 
s es s- @ e a ® s i 
Ute NanD aur OM 
(907 09 CU OJ CU Os 0 OU 
oosococoooneo 
faetrereredbectl 


oo ~) 


= 


Heo Oona a 


2 e° PB bad s fs s @ «@ - 


OTM er Mew On 


CF OF OF CU 9 I OS Cu 


 ao2gon7 D907 090020 


ftrrtrebrree 


WORTH UCTHIA 
NOUN UG IN Ow 
TY 0) 09 TU OU ee TU OU Co 
ECrmcoog0cv00e 
prrbhtraridts 


« 
Ut tt win AM 


. e a ss es 8 & . 
GMM OM om at oh 
Cu. 07 £9 CU CU CU Cu Od On ou 
SAIogos.s2o000 
Prrrbererees 


‘. 


MAN INNO 
ses » ss #@ @ 8s a 8 
orontruUS]8SoOrKRAm 
Sooo noosteoo 
Sosaraoodcoauvwoa 
Pre Pert etet 


YRWH GQ aoOTMhnst 
> es es © pp #e 8 Ss Fe 8 
UtOtr Oot + 
HAIMA ODBeoC oT 
aoa one ecaaceo 


Prirtlraetett 


w 
K 


SOT. 1D ot 00 ot OOF 


s 2 a « e 2 e e e fs 


POM TMOARANW 
Se DOoagnooodoa 


agnocooT7co0o0 
PrP PEE ROE + 


ARN SKRMOBOOADH 


- e-ep 3s 2&- & = 8s fF & ££ 


OD MPO UO 


VAOrOooOFoacoe 
Oo ooneoce 


Prr_rr rere 


CHINO HOD OM 00 


ee ww eé¢é &@€ 8 #6 8 


HPOAHMWMA ei ww. 
HMASOOPMoOCI0O: 
SABABOoIoeaqone 
PRD bb thee + 


aNnononoin 


oe @¢@ © @ 6 8 @ es £ @ 


on 
NMRoUNN SUNK. 
RaomUMNDwWKR 

wrt 


Oot st ot tor 


MAO Rh tt OOO of 
Oodns?AMMooay 
CoOesenrnececse 
OOmodagovoo0o0 
tHe teee set 


weet IN. 0) 00 OO +t WD 
e e s e t es 1) e e s 
Mow (d (9 e109 OT 
Oorroaoe0en 
OODoDeD0°0oO 
++eteteeti t+ F 


Rta Oe MOA 


MoOnOMtteood) 


eoooqaqnceoaq 
aeooreaaaoaoo 


Feet eet es. 


MMA OF Ht 


. @- 8 @ eo © @-e &@ & &@ 


(Uo Ut HOt 
opnpoobooos 
SHC COUSCOD00 


Seeger etteit 


KroOr he ara 


* 8s 2 8» «© 2@ #b @ @ & 


Mdootwknt Moos? 
@oooon0c0°ne 


Oooooro05a 
tee tee tei t 


CONoGDoANeNaN 
OUNKeNVINNa wt 


oA UONWKR Do rt 


Ws 19) UD 2 6 19D I 1} sO 8O 


ee oe 
» a Ld s a a a s ® 

MUBanNGOans 
Coron gcace 
fae ne i on oe oe Ht on Ee on me 2 
++tdtrirret 


P. OO OY 0 et ee 1 09 A 
e 2 e a a a a e a ® 
FMUMUAO AV ODMsrt et 
Oo seamoanov0ea 
SCODSGOOeoOgICcS 
++tedrrrriaid 


Wee Qod oi oar 


® e s Li s .] a es s a 
MMO AO rH OO et ot 
Sa qoasscoc.es 
HOroaogreo7oe 
+++trbpftipedit 


Nt RHUni Aah 7 
_-8 © © © # © © 8s hw 
MO HAoOagnHOOtet 
Soa oooeoraa 
eonoenooocrecaae 


te eetirreridi 


MUON NhitT 0 Oo 
ea tt «# * @ # 8 @ Ff @ 
MUMS OM GOH | 
Scooeroreoeer7ca 
Om oonwoqaoaora 
++¢eeerret 


onNnoNnoManon 
INNSMUINNadinn 


NUMMWNA BonumM 


WO ODN RAS 


280° 


ABLE 


¥YARI 


intr NINK w 
e es 2 a g s Rn es e r”) 
MAM OMMUAOS 
Soo acqcnaqaoarncan 
He oIsoooorsa 
irPprittette t+ 


UPN ins MONRO 
s ® e s t e a 2 e s 
rivers op re 8 A tO 
eaqQqoanTToITg 
(ttt hte t+ + 


aTVnao-Doanr 
eo s «6 2 a =z « s «6 ig 
wrt etet 3 TU MTU te 
SQ rasaoonroadcq 
2oore .,eog2 
PIE Ree ee # 


WIG ef AO rt 
- «6©ff e ] e e ref # 
wedetet eo st Ast 
@oQogocoaz20002 
AGA na roo 70n7 
PtRPEt_rretete t 


0379.9 C8 ah 1D 00 rN 
a a a e x , 2 n * id 
tert oo et OU OU et 
Qooorcooos 
aQqmwonoodca 
tt irttrht + 


TREGOZ 


-O01 


PX t 


ofomonanon 
UMNMeOWUwN 2 
*e es «© &®@ © @& & # 
VA MoOAMMINWw 
IN IRS, OF 1D OF OD OO 


73.90 


C1 DO OW a et 0) 


AM Ha AMO 


E2On0CAG FOO 


Wa Isgaaroon 
PEt Peete et 


POOR STK toOMM 
e 2 © @ ws eo eR Re 8 
wa CU TE et et et I 09 0) 
ODOooaoorTnrdcs 
2000 C000SG09 


Ett hee tet et 


NRominspcu HoH 
ee ee wereeete © &@ 8 8 
at YY et ea et OO 0) 
Sonoconrocooag 
amo ooaqanccana 
Pett t eee tt 


SGVo Qn Gaga 
* tie wae 2 & @& 
et et OF et et et 0 07 OD 
Moonwmenrvseaoao 
Aoeereroceoo 
PH hee ett 


PRO OE OO 


i ee ee ee e 
tO) et et et et CUD 
Soonmooccoas 
BOODAEAMAP OCOD 
+-FPEt eet et + 


osinonononon 


TNO AN oO inl 


ROS AHN ORO 
DOAD HID OHO 


Wo 4) 03 0 oe OTD oo 
«a i s s * a es a # + 
Oo omo.es2eoc 
Ooo sora coos 
++ 4+4e+41 69 67 


WOM AW shiom 
” 2 a ® s 2 n e e s 
QUO Mees CA 19 
2Qoanroooooc 
S2ODOO9DTOT90S 
+t tt PEt 6 4 


WOM ++flOiIn MM tt W 
a 5 gs ‘ad es . . a £ 8 
MUM MOaAoMid Or 
OoOonoovwcaoosn 
eomrerog0°cCoAs 
$+e-¢++te 1 1b } 


WOMMUAUON +O 
a s a es es e a | e a 
UMUOMO UO Mt OA 
SOP DWeoseron 
CeO Ooomronorcam 
+e teetirs i 


NM OF) PIED OS OG re 
a ] a s a us « a ‘i rd] 
rey 0 09 9 CU ce OE oh wo 
mMOQaararoeonoecocraa 
BoonwsHsoconm 
++etet+i | er i | 


oSHonoNhemow 
odinon eon h, ot 
eae se «© #8 # 8&8 & 
Qe wwK Co 4 
Sooocomares 
wt ed ot et tet ed ed rd vt 


Bw MIN hw Os 
a es s 2 x e 
BWIA Doo 
Oooo 
MOIS DID 
Perit tt 


NAW Bw eS 


Mtr OOO: 


QOooooes 
CeoOcCoSD 
ae 


KR.O 1 = tu 09 
a so : 2 i e 
Oat oOrt 
oo ooaoas 
ODA Om 
rtpret 


3 OO woe Co) 


osm me vt 
HOoodoaq 
COooDorn 


pbaitte¢ 


oNaQNnawn 
LION © OLD. 
a td] a * - e 
N09 19 80 fh 80 
et etiet es rt ed 
et ot wt et et Ht 


281 


Head/Neck Pendulum | 
Dummy No. 31, Run No. 3 
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Dummy No. 32, Run No. -l : 2 EBs a 7 , ¢ 
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Head/Neck Pendulum 
: Dummy No. 32, Run No. 2 
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Head/Neck Pendulum 
Dummy No. 32, Run No. “3 
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Head/Neck Pendulum 
Dummy No. 39, Run No. 2 
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Head/Neck Pendulum 
Dummy No. 39, Run No. 3 
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Head/Neck Pendulum 
Dummy No, 39, Run No. 4 
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